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(54) LIQUID CRYSTAL DISPLAY DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the liquid crystal display device 
of a VA (vertically aligned) type with excellent visual angle 
characteristics while keeping contrast and operation speed, etc., as 
excellent as before. 

SOLUTION: For this liquid crystal display device, liquid crystal whose 
dielectric constant anisotropy is negative is clamped between first and 
second substrates 12 and 13 for which a vertical alignment processing 
is executed to a substrate surface and the alignment of the liquid 
crystal becomes almost vertical when not applying a voltage, becomes 
almost horizontal in applying a prescribed voltage and becomes oblique 
applying the voltage smaller than a prescribed voltage. In this case, a 
first domain control means for controlling the alignment direction of the 
liquid crystal in applying the voltage smaller than the prescribed voltage 
is provided on the first substrate 1 2. Then, the first domain control 
means is provided with a first structure (20A, 23) for turning a part of 
the contact surface with the liquid crystal of the first substrate 12 to a 
slope provided on the first substrate 1 2, it is aligned almost vertically to 
the slope when not applying the voltage and the alignment direction of 

the surrounding liquid crystal is decided by the alignment direction around the slope when the voltage is applied. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] A dielectric constant anisotropy pinches negative liquid crystal between the 1st [ which 
performed perpendicular orientation processing to the substrate front face ], and 2nd two substrates. In 
the liquid crystal display of the orientation which it becomes almost level when the orientation of said 
liquid crystal impresses a predetermined electrical potential difference almost perpendicularly at the 
time of no electrical-potential-difference impressing, and becomes slanting when an electrical potential 
difference smaller than said predetermined electrical potential difference is impressed It has the 1st 
domain regulation means which regulates the direction of orientation where said liquid crystal becomes 
slanting when it is prepared in said 1st substrate and an electrical potential difference smaller than said 
predetermined electrical potential difference is impressed. The 1st domain regulation means is formed in 
said 1st substrate, and it has the 1st structure which makes a slant face a part of contact surface with 
said liquid crystal of said 1 st substrate, this — at the time of no electrical-potential-difference 
impressing The liquid crystal near [ said ] a slant face is a liquid crystal display characterized by the 
direction of orientation of surrounding liquid crystal being determined by the direction of orientation at 
the time of no electrical-potential-difference impressing the liquid crystal near [ said ] a slant face when 
carrying out orientation almost at right angles to the slant face concerned and changing from electrical- 
potential-difference the condition of not impressing to an electrical-potential-difference impression 
condition. 

[Claim 2] It is the liquid crystal display which has the projection to which it is a liquid crystal display 

according to claim 1, and said 1st structure projects to the direction of the layer of said liquid crystal. 

[Claim 3] It is the liquid crystal display which is the dielectric with which it is a liquid crystal display 

according to claim 2, and said projection was prepared on the electrode of said 1st substrate. 

[Claim 4] It is the liquid crystal display which is a liquid crystal display according to claim 2, and is the 

projection train of two or more shape of a straight line from which the pixel electrode is formed in said 

2nd substrate, and said projection was arranged in parallel in the predetermined pitch. 

[Claim 5] It is the liquid crystal display arranged so that it is a liquid crystal display according to claim 4, 

and it may pass through the core of said pixel electrode, when said predetermined pitch is the same as 

the array pitch of said pixel electrode, said projection is prolonged in parallel with the side of said pixel 

electrode and it sees from the field of said substrate. 

[Claim 6] It is the liquid crystal display which is a liquid crystal display according to claim 2, and is the 
punctiform projection which the pixel electrode is formed in said 2nd substrate, and was prepared so 
that said projection might counter the core of said pixel electrode. 

[Claim 7] It is the liquid crystal display which has the hollow where it is a liquid crystal display according 
to claim 1, and said 1st structure was dented to the layer of said liquid crystal. 

[Claim 8] It is the liquid crystal display which is a liquid crystal display according to claim 7, and has a 
slant face corresponding to [ said 1st structure is prepared in the bottom of the 1st electrode of said 
1st substrate, and ] said hollow in said 1st electrode. 
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[Claim 9] The liquid crystal display with which it is a liquid crystal display according to claim 7, the slit 
which functions on the 1st electrode of said 1st substrate as said 1st domain regulation means is 
prepared, and said hollow and said slit are arranged by turns-. 

[Claim 10] It is the liquid crystal display which has the hollow where it is a liquid crystal display 
according to claim 1, and said 1st structure was dented with the projection which projected to the layer 
of said liquid crystal. 

[Claim 1 1] It is the liquid crystal display with which it is a liquid crystal display according to claim 10, and 
said projection and hollow are arranged in parallel in the predetermined pitch by turns. 
[Claim 12] The surface ratio within each pixel of said slant face [ in / it is a liquid crystal display 
according to claim 1. and / said 1st substrate ] is a liquid crystal display which is 50 or less %. 
[Claim 13] A liquid crystal display equipped with the 2nd domain regulation means which regulates the 
direction of orientation where said liquid crystal becomes slanting when it is a liquid crystal display 
according to claim 1, and is prepared in said 2nd substrate and an electrical potential difference smaller 
than said predetermined electrical potential difference is impressed. 

[Claim 14] It is the liquid crystal display which has the projection to which it is a liquid crystal display 
according to claim 13, and is the 2nd structure which said 2nd domain regulation means is formed in said 
2nd substrate, and makes a slant face a part of contact surface with said liquid crystal of said 2nd 
substrate, and said 1st and 2nd structures projected to the layer of said liquid crystal. 
[Claim 15] It is the liquid crystal display which has the hollow where it is a liquid crystal display 
according to claim 13, and is the 2nd structure which said 2nd domain regulation means is formed in said 
2nd substrate, and makes a slant face a part of contact surface with said liquid crystal of said 2nd 
substrate, and said 1st and 2nd structures became depressed to the layer of said liquid crystal. 
[Claim 16] It is the liquid crystal display which has the hollow where another side was dented to the 
layer of said liquid crystal by being a liquid crystal display according to claim 13, and said 2nd domain 
regulation means being formed in said 2nd substrate, and being the 2nd structure which makes a slant 
face a part of contact surface with said liquid crystal of said 2nd substrate, and one side of said 1st and 
2nd structures having the projection which projected to the layer of said liquid crystal. 
[Claim 17] It is the liquid crystal display which has the projection to which it is a liquid crystal display 
according to claim 13, said 2nd domain regulation means is the slit prepared in the electrode on said 2nd 
substrate, and said 1st structure projected to the layer of said liquid crystal. 
[Claim 18] It is the liquid crystal display which has the hollow where it is a liquid crystal display 
according to claim 13, said 2nd domain regulation means is the slit prepared in the electrode on said 2nd 
substrate, and said 1st structure was dented to the layer of said liquid crystal. 

[Claim 19] It is the liquid crystal display with which it is a liquid crystal display according to claim 13, and 
is the 2nd structure which said 2nd domain regulation means is formed in said 2nd substrate, and makes 
a slant face a part of contact surface with said liquid crystal of said 2nd substrate, and said 1 st and 2nd 
structures have the group of a projection and a hollow. 

[Claim 20] It is the liquid crystal display with which said projections and said hollows of a substrate 
which said projection and said hollow of said 1st and 2nd substrates counter the part of large spacing 
mutually, and is different in parallel approach, and are arranged by being a liquid crystal display according 
to claim 19, and arranging said projection and said hollow by the spacing ratio of 1 to 3 in parallel in each 
substrate. 

[Claim 21] It is the liquid crystal display which is the slit prepared in the electrode of the 2nd structure 
which has the hollow dented to the layer of said liquid crystal with which said 2nd domain regulation 
means was formed in said 2nd substrate, and said 2nd substrate by being a liquid crystal display 
according to claim 13, and said 1st structure's having the hollow which became depressed to the layer 
of said liquid crystal, and preparing a slit in the 1st electrode of said 1st substrate further. 
[Claim 22] It is the I iquid crystal display with which said hollows and said slits of a substrate which said 
said the 1st and 2nd hollows and said slits of a substrate counter the part of large spacing mutually, and 
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is different in parallel approach, and are arranged by being a liquid crystal display according to claim 21, 
and arranging said hollow and said slit by the spacing ratio of 1 to 3 in parallel in each substrate. 
[Claim 23] It is the liquid crystal display which is the 2nd structure with which are a liquid crystal display 
according to claim 13, and said 2nd domain regulation means is formed in said 2nd substrate, and it is 
made for a part of contact surface with said liquid crystal of said 2nd substrate to turn into a slant face. 
[Claim 24] It is the liquid crystal display which is the dielectric with which it is a liquid crystal display 
according to claim 23, and said 1st and 2nd structures were prepared on the electrode of said 1st and 
2nd substrates. 

[Claim 25] It is the liquid crystal display which is the conductor with which it is a liquid crystal display 
according to claim 23, and said 1st and 2nd structures were prepared on the electrode of said 1st and 
2nd substrates. 

[Claim 26] It is the liquid crystal display which is a liquid crystal display according to claim 23, and has a 
slant face corresponding to [ said 1st and 2nd structures are prepared in the bottom of the electrode of 
said 1st and 2nd substrates, and ] the slant face of said 1st and 2nd structures in said electrode. 
[Claim 27] Said 1st and 2nd structures are liquid crystal displays formed also in the part in which it is a 
liquid crystal display according to claim 23, and the pixel of the periphery of the liquid crystal display 
concerned does not exist. 

[Claim 28] It is the liquid crystal display with which it is a liquid crystal display according to claim 24, and 
said 1st and 2nd structures are formed by the photosensitive resist. 

[Claim 29] It is the liquid crystal display said whose photosensitive resist it is a liquid crystal display 
according to claim 28, and is a novolak system resist. 

[Claim 30] It is the liquid crystal display with which it is a liquid crystal display according to claim 28, and 
baking processing of said photosensitive resist is carried out after pattern formation. 
[Claim 31] It is the liquid crystal display whose electric capacity value of said 1st and 2nd structures it 
is a liquid crystal display according to claim 24, and is a 10 or less times [ of the electric capacity value 
of directly under / of this projection /, or a nearby liquid crystal layer ] value. 

[Claim 32] It is the liquid crystal display whose specific resistance of said 1st and 2nd structures it is a 
liquid crystal display according to claim 24, and is more than the specific resistance of said liquid crystal. 
[Claim 33] It is the liquid crystal display which it is a liquid crystal display according to claim 24, and said 
1st and 2nd structures have the projection projected to the layer of said liquid crystal, and is made from 
the ingredient with which this projection does not pass the light. 

[Claim 34] It is the liquid crystal display which it is a liquid crystal display according to claim 24, and said 
1st and 2nd structures have the projection projected to the layer of said liquid crystal, and is equipped 
with the hollow where this projection has an inclination in the die-length direction. 
[Claim 35] It is the liquid crystal display with which the projection which is a liquid crystal display 
according to claim 24, and said 1st and 2nd structures have the projection projected to the layer of said 
liquid crystal, and has an inclination in the die-length direction in a part is prepared after this projection. 
[Claim 36] It is the liquid crystal display with which it had the projection which is a liquid crystal display 
according to claim 24, and projected said 1st and 2nd structures to the layer of said liquid crystal, and 
the center of this projection is dented. 

[Claim 37] It is the liquid crystal display with which it is a liquid crystal display according to claim 24, 
said 1st and 2nd structures have the projection projected to the layer of said liquid crystal, and this 
projection has many holes where the depth to near is very small on the front face of said electrode. 
[Claim 38] It is the liquid crystal display with which it is a liquid crystal display according to claim 24, and 
said 1st and 2nd structures have the ion adsorption capacity force. 

[Claim 39] It is the liquid crystal display currently formed with the ingredient with which it is a liquid 
crystal display according to claim 38, and the ingredient with which said 1st and 2nd structures have the 
ion adsorption capacity force was added. 

[Claim 40] It is the liquid crystal display characterized by performing surface treatment for being a liquid 
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crystal display according to claim 24, and said 1st and 2nd structures having the projection projected to 
the layer of said liquid crystal, and making formation of the perpendicular orientation film easy in the 
front face of this projection. 

[Claim 41] It is the liquid crystal display which is the processing to which it is a liquid crystal display 
according to claim 40, and said surface treatment forms irregularity in the front face of said projection. 
[Claim 42] It is the liquid crystal display which is a liquid crystal display according to claim 40, and is the 
processing to which said projection is made from the photosensitive resist, and said surface treatment 
irradiates ultraviolet rays on the front face of said projection. 

[Claim 43] It is the liquid crystal display currently made from the ingredient with which it is a liquid 
crystal display according to claim 40, and, as for said projection, the particle was distributed. 
[Claim 44] The liquid crystal display with which it is a liquid crystal display according to claim 40, and 
the silane system coupling agent is applied to the front face of said projection. 

[Claim 45] It is the liquid crystal display with which it is a liquid crystal display according to claim 24, and 
said 1st and 2nd structures are formed of printing. 

[Claim 46] The diameter of the spherical spacer which it is a liquid crystal display according to claim 24, 
and said 1st and 2nd structures have the projection projected to the layer of said liquid crystal, and 
specifies the thickness of said liquid crystal is a liquid crystal display which is the value which 
subtracted the height of said projection from the value of a request of said liquid crystal layer. 
[Claim 47] It is a liquid crystal display according to claim 46, the range of the rate of the area occupied 
to the screen of said projection is 1/10 to 1/2, said spherical spacer has 0.3-micrometer particle size 
distribution from the standard deviation of 0.10 micrometers, and it is 2 300 pieces/mm from 150. Liquid 
crystal display currently sprinkled by the consistency. 

[Claim 48] A degree of hardness is higher than said spherical spacer, and the ingredient which is a liquid 
crystal display according to claim 46, and forms said projection is a liquid crystal display with a large 
elastic modulus. 

[Claim 49] It is the liquid crystal display which has the layer which is a liquid crystal display according to 
claim 24, and by which said 1st and 2nd structures were formed in the part and coincidence of at least 
everything but the liquid crystal display concerned. 

[Claim 50] The structure by the side of the TFT substrate with which it is a liquid crystal display 
according to claim 49, and an active element is formed among said 1st and 2nd structures is a liquid 
crystal display which has the layer which insulates an active element or a bus line. 

[Claim 51] It is the liquid crystal display formed with the ingredient are a liquid crystal display according 
to claim 49, and the structure by the side of the color filter substrate which counters the side in which 
an active element is formed among said 1 st and 2nd structures is the projection which projected in said 
liquid crystal layer, and same as a black matrix for this projection to shade the part of between the pixel 
electrode prepared on the substrate of said two upper and lower sides, and bus lines, or an active 
element. 

[Claim 52] Said projection is a liquid crystal display with which it is a liquid crystal display according to 
claim 51, the structure by the side of the color filter substrate which counters the side in which an 
active element is formed among said 1st and 2nd structures is the projection which projected in said 
liquid crystal layer, and a part of charge [ at least ] of color filter formation material laps mutually, and it 
is formed. 

[Claim 53] It is the liquid crystal display which it is a liquid crystal display according to claim 51, and the 
structure by the side of the color filter substrate which counters the side in which an active element is 
formed among said 1 st and 2nd structures is the projection which projected in said liquid crystal layer, 
and said projection uses as a mask the part to which a part of charge [ at least ] of color filter formation 
material lapped mutually, and is formed corresponding to this ******** part. 

[Claim 54] It is the liquid crystal display with which it is a liquid crystal display according to claim 51 , the 
structure by the side of the color filter substrate which counters the side in which an active element is 
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formed among said 1st and 2nd structures is the projection which projected in said liquid crystal layer, 
the electrode by the side of said color filter substrate is directly formed on the color filter, and said 
projection is formed in the boundary part of said color filter on said electrode. 

[Claim 55] The liquid crystal display which is a liquid crystal display according to claim 23, and is further 
equipped with the projection prepared in the periphery of each pixel. 

[Claim 56] The projection which is a liquid crystal display according to claim 55, and was prepared in the 
periphery of each of said pixel is a liquid crystal display currently made from the protection-frorrHight 
member. 

[Claim 57] The projection which is a liquid crystal display according to claim 55 or 56, and was prepared 
in the periphery of each of said pixel is a liquid crystal display which specifies spacing between said two 
substrates. 

[Claim 58] The projection which is a liquid crystal display given in any 1 term of claims 55-57, and was 
prepared in the periphery of each of said pixel is a liquid crystal display formed in a part of periphery of 
each pixel. 

[Claim 59] It is the liquid crystal display with which it is a liquid crystal display according to claim 23, and 
one height of said 1st and 2nd structures is the thickness of a request of the layer of said liquid crystal, 
and one side of said 1st and 2nd structures regulates the thickness of the layer of said liquid crystal. 
[Claim 60] Said 1st and 2nd structures are liquid crystal displays which are arranged so that it may be a 
liquid crystal display according to claim 23, the sum of the height of said 1st and 2nd structures may be 
the thickness of a request of the layer of said liquid crystal and at least a part may lap, and regulate the 
thickness of the layer of said liquid crystal. 

[Claim 61] It is the liquid crystal display which is the slit to which it is a liquid crystal display according 
to claim 13, and said 2nd domain regulation means was formed in the 2nd electrode of said 2nd 
substrate. 

[Claim 62] It is the liquid crystal display which it is a liquid crystal display according to claim 61, and said 
2nd electrode is a pixel electrode, and is equipped with the electrical installation part to which this pixel 
electrode connects electrically two or more partial electrodes divided to the slit, and this partial 
electrode. 

[Claim 63] It is the liquid crystal display with which it is a liquid crystal display according to claim 62, and 
said electrical installation part is prepared in the periphery of said pixel electrode. . 
[Claim 64] A liquid crystal display equipped with a protection-fronrHight means to be a liquid crystal 
display according to claim 62, and to shade said a part of electrical installation part [ at least ]. 
[Claim 65] The liquid crystal display which is a liquid crystal display according to claim 62, is formed in 
the part of said slit, and is equipped with a projection higher than the front face of said pixel electrode, 
and this projection also commits as said 2nd domain regulation means. 

[Claim 66] It is the train of straight-line-like the projection or hollow where it was a liquid crystal display 
according to claim 13, and said 1st structure is the projection of the shape of a straight line arranged in 
parallel in the predetermined pitch, or the train of a hollow, and said 2nd domain regulation means was 
arranged in parallel in the predetermined pitch, or a slit, and said predetermined pitch is a liquid crystal 
display smaller than the array pitch of a pixel. 

[Claim 67] It is a liquid crystal display according to claim 13. Said 1st structure They are two groups, the 
projection of the shape of a straight line arranged in parallel in the predetermined pitch, or the train of a 
hollow. Said 2nd domain regulation means It is a projection or hollow of the shape of a straight line 
arranged in parallel in the predetermined pitch, or two groups of the train of a slit, the directions where 
the projection of each class is prolonged differ, and said predetermined pitch is a liquid crystal display 
smaller than the array pitch of a pixel. 

[Claim 68] The direction where it is a liquid crystal display according to claim 67, and the bank of each 
class extends is a liquid crystal display different 90 degrees. 

[Claim 69] Are a liquid crystal display according to claim 67, and by projection, when said 2nd domain 
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regulation means is a projection or a slit, said 1st structure The projection of said 1st structure of one 
group, the projection of said 2nd structure, or a slit It is the liquid crystal display sufficiently smaller 
than the condition that half-pitch gap ****** of said predetermined pitch is carried out, and the 
projection of said 1st structure of the group of another side, the projection of said 2nd structure, or a 
slit counters to said predetermined pitch by which amount gap ****** is carried out. 
[Claim 70] It is the liquid crystal display said whose predetermined pitch it is a liquid crystal display 
given in any 1 term of claims 66-69, and is 1 for an integer of the array pitch of said pixel. 
[Claim 71] It is the liquid crystal display which said 2nd domain regulation means arranges in parallel two 
or more projections, hollows, or slits which were crooked in zigzag in the predetermined cycle in a 
predetermined pitch, and is formed by being a liquid crystal display according to claim 13, and said 1st 
structure's arranging in parallel two or more projections or the hollow crooked in zigzag in the 
predetermined cycle in a predetermined pitch, and forming it. 

[Claim 72] It is the liquid crystal display with which it is a liquid crystal display according to claim 71, and 
a pixel electrode has the configuration crooked in zigzag and with which the configuration of said 1st 
structure and said 2nd domain regulation means is equivalent to the configuration of said pixel electrode. 
[Claim 73] It is the liquid crystal display which has the configuration crooked in the zigzag corresponding 
to [ are a liquid crystal display according to claim 72, and ] the configuration of said pixel electrode in 
some [ at least ] bus lines. 

[Claim 74] The display electrode of the train which it is a liquid crystal display according to claim 71, and 
a pixel electrode is a square mostly, and adjoins is a liquid crystal display which the array pitch of this 
pixel electrode shifts 1/2, and is arranged. 

[Claim 75] It is the liquid crystal display with which it is a liquid crystal display according to claim 74, and 
the data bus line has extended in zigzag along with the edge of a pixel electrode. 
[Claim 76] It is the liquid crystal display said whose predetermined pitch it is a liquid crystal display 
according to claim 71, and is 1 for an integer of the array pitch of said pixel. 

[Claim 77] It is the liquid crystal display said whose predetermined cycle it is a liquid crystal display 
according to claim 76, and is 1 for an integer of the array pitch of said pixel. 

[Claim 78] The projection of said 1st structure, the projection of said 2nd structure, or a slit is a liquid 
crystal display with which half-pitch gap ****** of said predetermined pitch is carried out when it is a 
liquid crystal display given in any 1 term of claims 66, 67, and 71 and said 1st structure is [ said 2nd 
domain regulation means ] a projection or a slit in a projection. 

[Claim 79] It is the liquid crystal display with said 1 st structure are a liquid crystal display given in any 1 
term of claims 66, 67, and 71, and sufficiently smaller than the condition that the projection of said 1st 
structure, the projection of said 2nd structure, or a slit counters when said 2nd domain regulation means 
is a projection or a slit in a projection to said predetermined pitch by which amount gap ****** is 
carried out. 

[Claim 80] The hollow of said 1st structure and the hollow of said 2nd structure are a liquid crystal 
display with which half-pitch gap ****** of said predetermined pitch is carried out when it is a liquid 
crystal display given in claims 66 and 67 or any 1 term of 71 and said 1st structure is [ said 2nd domain 
regulation means ] a hollow in a hollow. 

[Claim 81] It is the liquid crystal display with which it is a liquid crystal display given in claims 66 and 67 
or any 1 term of 71, and said 1st structure is arranged so that the hollow of said 1st structure, the 
projection of said 2nd structure, or a slit may counter when said 2nd domain regulation means is a 
projection or a slit in a hollow. 

[Claim 82] The liquid crystal inlet for pouring in said liquid crystal between the substrates of said two 
upper and lower sides, when it is a liquid crystal display given in claims 66 and 67 or any 1 term of 71 
and said 1st and 2nd structures are the trains of the projection arranged in parallel is a liquid crystal 
display arranged in the side of the liquid crystal display [ perpendicular to the direction in which said 
projection is prolonged ] concerned. 
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[Claim 83] The liquid crystal display with which it is a liquid crystal display according to claim 82, and 
the exhaust port which discharges a gas or said liquid crystal from between [ of said two upper and 
lower sides ] substrates when pouring in said liquid crystal between the substrates of said two upper 
and lower sides is arranged in the side of the opposite side of the side in which said liquid crystal inlet is 
established. 

[Claim 84] The liquid crystal display with which it is a liquid crystal display according to claim 82, and 
the electrode which is not related to a display in order to impress an electrical potential difference to 
said liquid crystal at the part of said liquid crystal inlet is prepared. 

[Claim 85] It is the liquid crystal display which is the punctiform projection arranged so that it may be a 
liquid crystal display according to claim 23, said 1st structure may be the projection of the shape of a 
two-dimensional grid (matrix) and said 2nd structure may counter the core of the field surrounded by 
the projection of the two-dimensional shape of said grid. 

[Claim 86] It is a liquid crystal display according to claim 85, and the pitch of one [ at least ] direction of 
the projection of the two-dimensional shape of said grid is a liquid crystal display smaller than the array 
pitch of a pixel. 

[Claim 87] It is a liquid crystal display according to claim 85, and the pitch of a projection of the two- 
dimensional shape of said grid is a liquid crystal display equal to the array of a pixel. 
[Claim 88] It is the liquid crystal display formed by being a liquid crystal display according to claim 87, 
and preparing the projection of the two-dimensional shape of said grid in the boundary section of the 
pixel electrode of the TFT substrate with which an active element is formed so that said punctiform 
projection may counter on the color filter substrate which counters said TFT substrate at the core of 
said pixel electrode. 

[Claim 89] It is the liquid crystal display arranged by turns by said the 1st and 2nd structure so that it 
may be a liquid crystal display according to claim. 23, said the 1st and 2nd structure may be the 
projection of the rectangle of the analog from which the neighboring die length changes in order and the 
core of said rectangle may be in agreement. 

[Claim 90] It is the liquid crystal display which it is a liquid crystal display according to claim 89, and said 
rectangles are a pixel and an analog, and is arranged by turns so that it may be in agreement with the 
core whose core of said rectangle the die length of the side of the greatest rectangle is smaller than the 
array pitch of a pixel, and is a pixel. 

[Claim 91] A liquid crystal display equipped with an auxiliary domain regulation means to give orientation 
restraining force in the direction which is different from the orientation regulation direction of said liquid 
crystal by the electric field produced outside said display pixel field when it is a liquid crystal display 
according to claim 13, and is prepared in the edge of a display pixel field and an electrical potential 
difference is impressed. 

[Claim 92] It is the liquid crystal display with which it is a liquid crystal display according to claim 91, and 
said auxiliary domain regulation means is established near [ edge ] said display pixel field along with this 
a part of edge. 

[Claim 93] It is a liquid crystal display according to claim 23, and said 1st and 2nd domain regulation 
means is a projection, in the edge of each pixel electrode which extends in parallel to the longitudinal 
direction of the train of said projection, the projection nearest to a pixel electrode exists in said 
counterelectrode side by the inside of said pixel electrode, and the projection nearest to a pixel 
electrode exists in said pixel electrode side on the outside of said pixel electrode. 

[Claim 94] It is the liquid crystal display with which it is a liquid crystal display according to claim 93, and 
the projection nearest to a pixel electrode is arranged on the bus line on the outside of said pixel 
electrode. 

[Claim 95] a liquid crystal display according to claim 23 — it is — said 1st and 2nd domain regulation 
means — the train of a projection — it is — the train of this projection — at least one of the width of 
face of a projection part, spacing during an adjoining projection, and the height of a projection — two or 
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more conditions — periodic — winding — ************** — the liquid crystal display characterized by 
things. 

[Claim 96] Spacing during said adjoining projection is a liquid crystal display with the direction are a 
liquid crystal display according to claim 95, and narrower than the center section of the pixel near the 
bus line. 

[Claim 97] It is a liquid crystal display with the width of face of a projection part, spacing during an 
adjoining projection, and the height of a projection are a liquid crystal display according to claim 95, 
constitute 1 set of pixel groups from two or more pixels, and at least one of the width of face of a 
projection part, spacing during an adjoining projection, and the height of a projection differ in two or 
more pixels of each pixel group, and fixed within each pixel. 

[Claim 98] The liquid crystal display with which it is a liquid crystal display according to claim 97, and 
the thickness of the layer of said liquid crystal in two or more pixels differs. 

[Claim 99] a liquid crystal display according to claim 23 — it is — said 1st and 2nd domain regulation 
means — the train of a projection — it is — the train of said projection — the tilt angle (taper angle) of 
a side face — the projection of two or more different values — periodic — winding — ************** 
— the liquid crystal display characterized by things. 

[Claim 100] It is a liquid crystal display with the tilt angle of the side face of a projection are a liquid 
crystal display according to claim 99, constitute 1 set of pixel groups from two or more pixels, and the 
tilt angles of the side face of a projection differ in two or more pixels of each pixel group, and fixed 
within each pixel. 

[Claim 101] The liquid crystal display which is a liquid crystal display according to claim 13, and is 
characterized by having CS electrode which forms a pixel electrode and auxiliary capacity in accordance 
with said a part of 1st and 2nd domain regulation means. 

[Claim 102] A liquid crystal display equipped with the protection-from-light pattern which is a liquid 
crystal display according to claim 13, and was prepared in accordance with said 1st and 2nd domain 
regulation means. 

[Claim 103] It is the liquid crystal display which is the train of a projection of the 2nd of the shape of a 
straight line of a direction which is a liquid crystal display according to claim 13, and said 1st structure 
is the train of a projection of the 1st of the shape of a straight line»arranged in parallel in the 1st 
predetermined pitch, and is different from said 1st projection by which said 2nd domain regulation means 
was arranged in parallel in the 2nd predetermined pitch, or the train of the slit of an electrode. 
[Claim 104] The liquid crystal display with which it is a liquid crystal display according to claim 103, and 
the projection or the slit is prepared in the core of the frame when seeing from a direction perpendicular 
to said substrate formed of the train of the train of one the projection of the 1st of said 1st substrate 
and said 2nd substrate of said, said 2nd projection, or a slit. 

[Claim 105] It is the liquid crystal display which has a configuration [ **** / when said projection is 
seen from a direction perpendicular to said substrate / are a liquid crystal display according to claim 
104, and / said frame ]. 

[Claim 106] It is the liquid crystal display with which it is a liquid crystal display according to claim 103, 
and the train of the train of said 1st projection, said 2nd projection, or a slit lies at right angles. 
[Claim 107] It is the liquid crystal display on which it is a liquid crystal display according to claim 103, 
and the thickness for an intersection of the train of said 1st projection and the train of said 2nd 
projection is equal to the thickness of the layer of said liquid crystal, and the amount of this intersection 
functions as a spacer. 

[Claim 108] It is a liquid crystal display according to claim 13. Said 1st structure It is the projection of 
the 1st of the two-dimensional shape of a matrix of a predetermined array pitch. Said 2nd domain 
regulation means Said the 1st projection, said 2nd projection, or slit is a liquid crystal display with which 
it is the projection of the 2nd of the two-dimensional shape of a matrix of the same array pitch as said 
1st projection, or the slit of an electrode, and half-pitch gap ****** of said array pitch is carried out in 
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the two array directions of said grid, respectively. 

[Claim 109] It is the liquid crystal display which it is a liquid crystal display according to claim 108, and 
the part which said the 1st projection, said 2nd projection, or slit intersects when said the 1st projection, 
said 2nd projection, or slit is seen from a direction perpendicular to a grid is removed by turns, and is 
intermittent. 

[Claim 110] It is the liquid crystal display with which it is a liquid crystal display according to claim 23, 
and said the 1st and 2nd structure are the bank of the dielectric of the shape of a straight line by which 
two or more arrays were carried out in the predetermined pitch, and some electrodes of said the 1st 
and 2nd substrate are formed only in one side of the slant face of said bank. 

[Claim 1 1 1] It is the liquid crystal display with which it is a liquid crystal display according to claim 1 10, 
and said the 1st and 2nd structure penetrate the light. 

[Claim 112] The liquid crystal display with which the slant face in which it is a liquid crystal display 
according to claim 1 10, and said electrode of said the 1st and 2nd structure is not formed is arranged by 
approaching. 

[Claim 113] A dielectric constant anisotropy pinches negative liquid crystal between the 1st [ which 
performed perpendicular orientation processing to the substrate front face ], and 2nd two substrates. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the liquid crystal display of the orientation which becomes slanting when an electrical 
potential difference smaller than said predetermined electrical potential difference is impressed. It has 
1 st and 2nd domain regulation means to regulate the direction of orientation where said liquid crystal 
becomes slanting when it is prepared in said 1st and 2nd substrates and an electrical potential 
difference smaller than said predetermined electrical potential difference is impressed. It is the train of 
the 1st projection or hollow . of the shape of a straight line which said 1st domain regulation means was 
formed in said 1st substrate, and was arranged in parallel in the 1st predetermined pitch, or a slit. Said 
2nd domain regulation means is a liquid crystal display characterized by being the train of the 2nd 
projection or hollow of the shape of a straight line prolonged in the different direction from said 1st 
domain regulation means which was formed in said 2nd substrate and arranged in parallel in the 2nd 
predetermined pitch, or a slit. 

[Claim 114] The liquid crystal display with which it is a liquid crystal display according to claim 1 13, and 
the projection, the hollow, or the slit is prepared in the core of the frame when seeing from a direction 
perpendicular to said substrate formed of the train of the train of said the 1st projection, hollow, or slit, 
said 2nd projection, a hollow, or a slit. 

[Claim 115] It is the liquid crystal display which has a configuration [ **** / when said projection, a 
hollow, or a slit is seen from a direction perpendicular to said substrate / are a liquid crystal display 
according to claim 1 14, and / said frame ]. 

[Claim 116] It is the liquid crystal display with which it is a liquid crystal display according to claim 1 13, 
and the train of the train of said the 1st projection, hollow, or slit, said 2nd projection, a hollow, or a slit 
lies at right angles. 

[Claim 1 17] A dielectric constant anisotropy pinches negative liquid crystal between the 1st [ which 
performed perpendicular orientation processing to the substrate front face ], and 2nd two substrates. 
The orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the liquid crystal display of the orientation which becomes slanting when an electrical 
potential difference smaller than said predetermined electrical potential difference is impressed. It has 
1st and 2nd domain regulation means to regulate the direction of orientation where said liquid crystal 
becomes slanting when it is prepared in said 1st and 2nd substrates and an electrical potential 
difference smaller than said predetermined electrical potential difference is impressed. Two or more 
projections, hollows, or slits which said 1st domain regulation means was formed in said 1st substrate, 
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and were crooked in zigzag in the predetermined cycle It is the train of the 1st the projection, hollow, or 
slit arranged in parallel in the predetermined pitch. Said 2nd domain regulation means The liquid crystal 
display characterized by two or more projections, hollows, or slits which were prepared in said 2nd 
substrate and crooked in zigzag in said predetermined cycle being the trains of the 2nd the projection, 
hollow, or slit arranged in parallel in said predetermined pitch. 

[Claim 118] It is the liquid crystal display said whose predetermined pitch it is a liquid crystal display 
according to claim 1 1 7, and is 1 for an integer of the array pitch of said pixel. 

[Claim 119] It is the liquid crystal display said whose predetermined cycle it is a liquid crystal display 
according to claim 1 17, and is 1 for an integer of the array pitch of said pixel. 

[Claim 120] The train of a projection or hollow of said 1st and 2nd substrates, or a slit is a liquid crystal 
display with which it is a liquid crystal display given in any 1 term of claim 117, and half-pitch gap 
****** of said predetermined pitch is carried out. 

[Claim 121] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the front face. The 
orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference smaller 
than said predetermined electrical potential difference is impressed. Either of the slits prepared in one 
[ at least ] front face of the substrate of said two upper and lower sides at the projection, the hollow, or 
the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of said 
liquid crystal becomes .slanting may come in two or more directions in each pixel, when it has the domain 
regulation means which consists of those combination and an electrical potential difference smaller than 
said predetermined electrical potential difference is impressed, The 1st and the 2nd polarizing plate 
which have been arranged at the both sides, of said liquid crystal panel so that a mutual absorption shaft ~. 
may intersect perpendicularly, The liquid crystal display characterized by having in a field the phase 
contrast film which has optically uniaxial [ forward ] optically at least one sheet at least at one side 
between said one liquid crystal panel side, or said the 1st or said 2nd polarizing plate of both sides. 
[Claim 122] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the front face. The 
orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference smaller 
than said predetermined electrical potential difference is impressed. Either of the slits prepared in one 
[ at least ] front face of the substrate of said two upper and lower sides at the projection, the hollow, or 
the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of said 
liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the domain 
regulation means which consists of those combination and an electrical potential difference smaller than 
said predetermined electrical potential difference is impressed, The 1st and the 2nd polarizing plate 
which have been arranged at the both sides of said liquid crystal panel so that a mutual absorption shaft 
may intersect perpendicularly, The liquid crystal display characterized by having the phase contrast film 
which has optically uniaxial [ negative ] optically in the thickness direction at least one sheet at least at 
one side between said one liquid crystal panel side, or said the 1st or said 2nd polarizing plate of both 
sides. 

[Claim 123] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the front face. The 
orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference smaller 
than said predetermined electrical potential difference is impressed. Either of the slits prepared in one 
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[ at least ] front face of the substrate of said two upper and lower sides at the projection, the hollow, or 
the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of said 
liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the domain 
regulation means which consists of those combination and an electrical potential difference smaller than 
said predetermined electrical potential difference is impressed, Between the 1st and the 2nd polarizing 
plate which have been arranged at the both sides of said liquid crystal panel so that a mutual absorption 
shaft may intersect perpendicularly, and said liquid crystal panel and said 1st polarizing plate The 1st 
phase contrast film which has optically uniaxial [ forward ] optically in the field established so that the 
absorption shaft of said 1st polarizing plate and a lagging axis might cross at right angles, The liquid 
crystal display characterized by having the 2nd phase contrast film which is prepared between said liquid 
crystal panel and said 2nd polarizing plate, and has optically uniaxial [ negative ] optically in the 
thickness direction. 

[Claim 124] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the front face. The 
orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference smaller 
than said predetermined electrical potential difference is impressed. Either of the slits prepared in one 
[ at least ] front face of the substrate of said two upper and lower sides at the projection, the hollow, or 
the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of said 
liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the domain 
regulation means which consists of those combination and an electrical potential difference smaller than 
said predetermined electrical potential difference is impressed, Between the 1st and the 2nd polarizing 
plate which have been arranged at the both sides of said liquid crystal, panel so that a mutual absorption 
shaft may intersect perpendicularly, and said liquid crystal panel and said 1st polarizing plate The 1st 
phase contrast film which has optically uniaxial [ forward ] optically in the field established so that the 
absorption shaft of said 1st polarizing plate and a lagging axis might cross at right angles, The liquid 
crystal display characterized by having the 2nd phase contrast film with which at least that [ this / 1st ] 
is prepared between a phase reference film and said 1st polarizing plate, and has optically uniaxial 
[ negative ] optically in the thickness direction. 

[Claim 125] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the front face. The 
orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference smaller 
than said predetermined electrical potential difference is impressed. Either of the slits prepared in one 
[ at least ] front face of the substrate of said two upper and lower sides at the projection, the hollow, or 
the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of said 
liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the domain 
regulation means which consists of those combination and an electrical potential difference smaller than 
said predetermined electrical potential difference is impressed, Between the 1st and the 2nd polarizing 
plate which have been arranged at the both sides of said liquid crystal panel so that a mutual absorption 
shaft may intersect perpendicularly, and said liquid crystal panel and said 1st polarizing plate The 1st 
phase contrast film which has optically uniaxial [ forward ] optically in the field established so that the 
absorption shaft of said 1st polarizing plate and a lagging axis might cross at right angles, The liquid 
crystal display characterized by having the 2nd phase contrast film which is prepared between said liquid 
crystal panel and said 1st phase contrast film, and has optically uniaxial [ negative ] optically in the 
thickness direction. 

[Claim 126] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 



-13- 



two upper and lower sides which performed perpendicular orientation processing to the front face. The 
orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference smaller 
than said predetermined electrical potential difference is impressed. Either of the slits prepared in one 
[ at least ] front face of the substrate of said two upper and lower sides at the projection, the hollow, or 
the electrode, Or the liquid crystal panel regulated so that the direction where the orientation of said 
liquid crystal becomes slanting may come in two or more directions in each pixel, when it has the domain 
regulation means which consists of those combination and an electrical potential difference smaller than 
said predetermined electrical potential difference is impressed, The 1st and the 2nd polarizing plate 
which have been arranged at the both sides of said liquid crystal panel so that a mutual absorption shaft 
may intersect perpendicularly, It is arranged at least at one side between said one liquid crystal panel 
side, or said the 1st or said 2nd polarizing plate of both sides. It is nz about the refractive index of nx, ny, 
and the thickness direction in the refractive index of field inboard. When it carries out, they are nx and 
ny >=nz. Liquid crystal display characterized by having the phase contrast film of at least one sheet 
which has relation. 

[Claim 127] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the front face. The 
orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference smaller 
than said predetermined electrical potential difference is impressed. The liquid crystal panel regulated so 
that the direction where the orientation of said liquid crystal becomes slanting may come in two or more 
directions in each pixel, when an. electrical potential difference smaller than said predetermined 
electrical potential difference is impressed/The 1st and the 2nd polarizing plate which have been 
arranged at the both sides of said liquid crystal panel so that a mutual absorption shaft may intersect 
perpendicularly, The liquid crystal display characterized by having in a field the phase contrast film which 
has optically uniaxial [ forward ] optically at least one sheet at least at one side between said one liquid 
crystal panel side, or said the 1st or said 2nd polarizing plate of both sides. 

[Claim 1 28] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the front face. The 
orientation of said liquid crystal becomes almost level, when a predetermined electrical potential 
difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the orientation which becomes slanting when an electrical potential difference smaller 
than said predetermined electrical potential difference is impressed. The liquid crystal panel regulated so 
that the direction where the orientation of said liquid crystal becomes slanting may come in two or more 
directions in each pixel, when an electrical potential difference smaller than said predetermined 
electrical potential difference is impressed, The 1st and the 2nd polarizing plate which have been 
arranged at the both sides of said liquid crystal panel so that a mutual absorption shaft may intersect 
perpendicularly, The liquid crystal display characterized by having the phase contrast film which has 
optically uniaxial [ negative ] optically in the thickness direction at least one sheet at least at one side 
between said one liquid crystal panel side, or said the 1st or said 2nd polarizing plate of both sides. 
[Claim 129] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the substrate front 
face. The orientation of said liquid crystal becomes almost level, when a predetermined electrical 
potential difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is the liquid crystal display which becomes slanting when an electrical potential difference 
smaller than said predetermined electrical potential difference is impressed. One color filter substrate of 
said two substrates The liquid crystal display characterized by having a transparence base material, two 
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or more kinds of color separation filters formed in this transparence base material for every field, the 
transparent electrode formed on this color separation filter, and the light-shielding film formed in the 
location of the arbitration on this transparent electrode. 

[Claim 130] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the substrate front 
face. It is the liquid crystal display which it becomes almost level when the orientation of said liquid 
crystal impresses a predetermined electrical potential difference almost perpendicularly at the time of 
no electrical-potential-difference impressing, and becomes slanting when an electrical potential 
difference smaller than said predetermined electrical potential difference is impressed. Said liquid crystal, 
The liquid crystal display with which the mole ratio of the PORIU ethane resin to this liquid crystal and 
the amount of mixing of the skin is characterized by being 1/1000 or less. 

[Claim 131] Said polyurethane resin and skin which are a liquid crystal display according to claim 130, 
and were mixed to said liquid crystal are a liquid crystal display which is less than [ area 
5micrometerx5micrometer ], and is height of 3 micrometers or less. 

[Claim 132] The direction where the orientation of said liquid crystal becomes slanting when an 
electrical potential difference smaller than a predetermined electrical potential difference is impressed 
The process which is the manufacture approach of the substrate for perpendicular orientation liquid 
crystal displays of having the projection which works as a domain regulation means to regulate so that it 
may come in two or more directions in each pixel on a front face, and forms a projection after forming 
an electrode in the front face of the substrate concerned, The manufacture approach of the substrate 
for perpendicular orientation liquid crystal displays characterized by equipping the front face of said 
substrate including the process which performs surface treatment for making formation of the 
perpendicular orientation film easy to the front face of this projection, and said projection to which said 
electrode and surface treatment were performed with the process which forms the perpendicular . 
orientation film. 

[Claim 133] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and irregularity is formed in the 
front face of said projection of plasma ashing processing at the process which performs surface 
treatment to the front face of said projection. 

[Claim 134] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and irregularity is formed in the 
front face of said projection of ozone ashing processing at the process which performs surface 
treatment to the front face of said projection. 

[Claim 135] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and irregularity is formed in the 
front face of said projection of brush washing at the process which performs surface preparation to the 
front face of said projection. 

[Claim 136] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and irregularity is formed in the 
front face of said projection of rubbing processing at the process which performs surface preparation to 
the front face of said projection. 

[Claim 137] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays that are the manufacture approach according to claim 132, and ultraviolet rays are irradiated by 
said projection at the process which performs surface treatment to the front face of said projection. 
[Claim 138] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays which is the manufacture approach according to claim 132, and applies a silane system coupling 
agent to the substrate with which said projection was formed in the front face of said projection at the 
process which performs surface treatment. 

[Claim 139] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
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displays to which are the manufacture approach according to claim 132, and said projection is made to 
foam at the process which performs surface treatment to the front face of said projection. 
[Claim 140] The manufacture approach of the substrate for perpendicular orientation liquid crystal 
displays to which are the manufacture approach according to claim 139, and said projection is made to 
foam by carrying out sudden heating of the substrate with which said projection was formed in the front 
face of said projection at the process which performs surface treatment. 

[Claim 141] The direction where the orientation of said liquid crystal becomes slanting when an 
electrical potential difference smaller than a predetermined electrical potential difference is impressed It 
is the manufacture approach of the substrate for perpendicular orientation liquid crystal displays of 
having the projection which works as a domain regulation means to regulate so that it may come in two 
or more directions in each pixel on a front face. The process which applies the molding resin which 
forms a projection after forming an electrode in the front face of the substrate concerned, The 
manufacture approach of the substrate for perpendicular orientation liquid crystal displays characterized 
by having the process which sprinkles a particle on the front face of said molding resin, the process 
which fabricates said molding resin to a projection, and the process which forms the perpendicular 
orientation film on the front face of said substrate including said electrode and said projection. 
[Claim 142] The direction where the orientation of said liquid crystal becomes slanting when an 
electrical potential difference smaller than a predetermined electrical potential difference is impressed It 
is the manufacture approach of the substrate for perpendicular orientation liquid crystal displays of 
having the bank committed as a domain regulation means to regulate so that it may come in two or more 
directions in each pixel on a front face. The process which approaches and forms two banks by the 
photosensitive resist after forming an electrode in the front face of the substrate concerned, The 
manufacture approach of the substrate for perpendicular orientation liquid crystal displays characterized 
by having the process made into the bank where it heated, said two banks were united, and the center . 
became depressed, and the process which forms the perpendicular orientation film in the front face of 
said substrate including said electrode and said projection. 

[Claim 143] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
two upper and lower sides which performed perpendicular orientation processing to the substrate front 
face. The orientation of said liquid crystal becomes almost level, when a predetermined electrical 
potential difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is used for the liquid crystal display which becomes slanting when an electrical potential 
difference smaller than said predetermined electrical potential difference is impressed as one side of 
said two substrates. It is the manufacture approach of the color filter substrate which formed two or 
more kinds of color separation filters in the transparence base material for every field. Said process 
which carries out pattern NINGU of the two or more color separation filters in the color separation filter 
of a class one by one, and forms them in piles in a predetermined part, [ two or more ] On wavelength 
with the transmission of the process which applies a positive type photopolymer, and the part which 
piled up said two or more color separation filters smaller enough than the transmission of the other part, 
and the beam of light which said positive type photopolymer exposes The manufacture approach of the 
color filter substrate characterized by having the process which forms a projection by developing said 
positive type photopolymer after exposing to said positive type photopolymer through said coloring 
member. 

[Claim 144] The manufacture approach of the color filter substrate which is the manufacture approach 
of a color filter substrate according to claim 143, and is equipped with the process which forms a 
transparent flattening layer after [ said ] forming two or more color separation filters of a class. 
[Claim 145] It is the manufacture approach of a color filter substrate that are the manufacture approach 
of a color filter substrate according to claim 144, and said positive type photosensitivity resist has 
protection-frorrHight nature. 

[Claim 146] A dielectric constant anisotropy pinches negative liquid crystal between the substrates of 
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two upper and lower sides which performed perpendicular orientation processing to the substrate front 
face. The orientation of said liquid crystal becomes almost level, when a predetermined electrical 
potential difference is impressed almost perpendicularly at the time of no electrical-potential-difference 
impressing. It is used for the liquid crystal display which becomes slanting when an electrical potential 
difference smaller than said predetermined electrical potential difference is impressed as one side of 
said two substrates. The process which is the manufacture approach of the color filter substrate which 
formed two or more kinds of color separation filters in the transparence base material for every field, 
and forms two or more kinds of color separation filters for every field on a transparence base material, 
The manufacture approach of the color filter substrate characterized by having the process which forms 
a transparent electrode on said color separation filter, and the process which forms a light-shielding film 
in the location of the arbitration on said transparent electrode. 

[Claim 147] At the process which is the manufacture approach of a color filter substrate according to 
claim 146, and forms said light-shielding film The process which applies a photosensitive resist on this 
light-shielding film containing said transparent electrode, The process etched after exposing and 
developing this photosensitive resist according to a predetermined pattern, Said photosensitive resist 
which was equipped with the process which anneals said photosensitive resist left behind on said light- 
shielding film after etching, and was left behind on said light-shielding film is the manufacture approach 
of the color filter substrate which works as an insulating projection. 

[Claim 148] The process which applies a positive type photopolymer on said transparent electrode which 
contains this light-shielding film after the process which is the manufacture approach of a color filter 
substrate according to claim 146, and forms said light-shielding film, The process which develops said 
positive type photopolymer after exposing this positive type photopolymer through said light-shielding 
film, Said photopolymer which was equipped with the process which anneals said photopolymer left 
behind on said light-shielding film after development, and was left behind on said light-shielding film is 
the manufacture approach of the color filter substrate which works as an insulating projection. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the technique in which the VA (Vertically 
Aligned) mold LCD (VA mode LCD) realizes orientation division, about a liquid crystal display (LCD:Liquid 
Crystal Display). 
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[0002] 

[Description of the Prior Art] In the flat-panel display which is equal to the image quality of CRT, the 
liquid crystal display (LCD) is used current but widely. Especially as for LCD (TFT-LCD) of a TFT 
(ThinFilm Transistor) method, much more expansion of a commercial scene is expected by application to 
household-electric-appliances devices, such as consumer appliances, such as a personal computer, a 
word processor, and OA equipment, and pocket television. In connection with this, much more 
improvement in image quality is demanded. Hereafter, although TFT-LCD is explained as an example, 
this invention can be applied not only to TFT-LCD but to LCD of a passive-matrix mold and LCD of a 
plasma address type, and liquid crystal is pinched between the substrates of a pair with which the 
electrode was generally formed in each, and application to LCD which displays by impressing an 
electrical potential difference to inter-electrode [ of each substrate ] is possible, and it is not limited to 
TFT-LCD. 

[0003] The method currently used most widely at current and TFT-LCD is TN (Twisted Nematic) of a 
normally white mode. It is Mold LCD. Drawing 1 is drawing explaining the panel structure and the 
principle of operation of the TN mold LCD. As shown in drawing 1, the orientation film is attached on the 
transparent electrodes 12 and 13 formed on the glass substrate, rubbing processing from which the 90 
degrees of the directions of orientation of a liquid crystal molecule differ with a vertical substrate is 
performed, and TN liquid crystal is inserted. In order that other liquid crystal molecules may carry out 
orientation of the liquid crystal which contacted the orientation film from the property which liquid 
crystal has along with a list and its liquid crystal molecule along the direction of orientation of the 
orientation film, as shown in (1) of drawing 1, orientation of it is carried out in the form where the 90 
degrees of the directions of a liquid crystal molecule are twisted. Two polarizing plates 11 and 15 are 
arranged to the direction of orientation of the orientation film, and parallel at the both sides of 
electrodes 12 and 13. 

[0004] If the non-polarized light 10 carries out incidence to the panel of such structure, the light which 
passed the polarizing plate 1 1 will turn into the linearly polarized light, and will go into liquid crystal. 90 
degrees of liquid crystal molecules are twisted, and since orientation is carried out, 90 degrees also of 
light which carried out incidence are also twisted and they is passed, the lower polarizing plate 15 can 
be passed. This condition is bright state. Next, if an electrical potential difference is impressed to 
electrodes 12 and 13 and an electrical potential difference is impressed to a liquid crystal molecule as 
shown in (2) of drawing 1, a liquid crystal molecule is stood straight and ** can be taken. However, on 
the orientation film front face, since the orientation restraining force is stronger, the direction of 
orientation of a liquid crystal molecule has met the orientation film. In such the condition, to the light 
which passes a liquid crystal molecule, since it is isotropic, the rotation of the polarization direction of 
the linearly polarized light by which incidence was carried out to the liquid crystal layer is not produced. 
Therefore, the linearly polarized light which passed the upper polarizing plate 1 1 cannot pass the lower 
polarizing plate 15, but will be in a dark condition. Then, if it changes into the condition of not impressing 
an electrical potential difference again, a display will return to bright state according to orientation 
restraining force. 

[0005] The manufacturing technology of TN mold TFT-LCD accomplished the marked advance in recent 
years, and by the time the contrast, color reproduction nature, etc. in a transverse plane exceed CRT, it 
will have resulted. However, TN-LCD had the big fault that an angle of visibility was narrow, therefore 
there was a problem that an application was limited. Drawing 2 is drawing explaining this problem, is in 
the condition of a white display that (1) does not impress an electrical potential difference, is in the 
condition which displays the halftone to which (2) impressed the middle electrical potential difference, 
and is in the condition which displays the black to which (3) impressed the predetermined electrical 
potential difference. As shown in (1) of drawing 2, in the condition of not impressing an electrical 
potential difference, orientation of the liquid crystal molecule is carried out in the same direction with 
very few tilt angles (1 degree - about 5 degrees). Although it was twisted as shown in (1) of drawing 1 in 
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fact, here showed like illustration for convenience. In this condition, it is mostly visible to white in every 
bearing. Moreover, as shown in (3) of drawing 2, where an electrical potential difference is impressed, 
since orientation of the liquid crystal molecule in the middle of having removed near the orientation film 
is carried out perpendicularly, the linearly polarized light which carried out incidence is not twisted, but it 
is visible [ linearly polarized light ] to black. At this time, the polarization direction is twisted to some 
extent and the light which carries out incidence aslant on a screen has it in order to pass aslant the 
liquid crystal molecule by which orientation was carried out perpendicularly. [ visible to the halftone 
(gray) instead of perfect black ] Although orientation of the liquid crystal molecule near the orientation 
film is too carried out horizontally where a middle electrical potential difference lower than the condition 
of (3) is impressed as shown in (2) of drawing 2, in the pars intermedia of a eel, a liquid crystal molecule 
starts to the middle. Therefore, the form birefringence of liquid crystal is lost a little, permeability falls, 
and it becomes a halftone (gray) display. However, this is what can be said only about the light which 
carried out incidence perpendicularly to the liquid crystal panel, and situations differ by the case where 
it sees from Hidari of the fight which carried out incidence aslant, i.e., drawing, and the direction of the 
right. Like illustration, orientation of the liquid crystal molecule will be carried out from the lower right in 
parallel to the light which goes to the upper left. Therefore, when liquid crystal is seen from left-hand 
side in order to hardly demonstrate the birefringence effectiveness, it will look black. On the other hand, 
since orientation of the liquid crystal molecule is perpendicularly carried out from the lower left to the 
light which goes to the upper right, liquid crystal demonstrates the big birefringence effectiveness to the 
light which carried out incidence, and since the light which carried out incidence is twisted, it becomes 
the display near white. Thus, the point which viewing-angle dependence produces in the display 
condition is the greatest fault of TN-LCD. 

[0006] In order to solve such a problem, LCD of the method called an IPS mold is proposed by JP,53- 
48452,B and JP,1-120528,B. (2) is a plan when not impressing an electrical potential difference, drawing 
3 is drawing explaining the IPS mold LCD, and (4) is [ (1) is a side elevation when not impressing an 
electrical potential difference, and / (3) is a side elevation when impressing an electrical potential 
difference, and ] a plan when impressing an electrical potential difference. The slit-Hike electrodes 1 8 
and 19 are formed in one substrate 17, and the liquid crystal molecule of the slit inter-electrode gap 
section is made to drive by horizontal electric field in an IPS mold, as shown in drawing 3. when not 
impressing electric field using the ingredient which has a forward dielectric anisotropy as liquid crystal 
14, rubbing of the orientation film is carried out for carrying out homogeneous orientation of the major 
axis of a liquid crystal molecule almost in parallel to the longitudinal direction of electrodes 18 and 19. In 
the example shown here, in order to set constant the change direction (hand of cut) of the direction of 
orientation of the liquid crystal molecule at the time of electrical-potential-difference impression, 
homogeneous orientation of the liquid crystal molecule is carried out to 15-degree bearing to the 
longitudinal direction of a slit electrode. If an electrical potential difference is impressed to slit inter- 
electrode in this condition, as shown in (3) of drawing 3, near a slit electrode, the liquid crystal molecule 
which has a dielectric anisotropy will change the direction of orientation so that that major axis may 
become 90 degrees to the longitudinal direction of a slit electrode. However, since orientation 
processing is carried out so that orientation of the liquid crystal molecule may be carried out to the 
substrate' 16 of another side in the 15-degree bearing to the longitudinal direction of a slit electrode, 
orientation of the major axis is carried out almost in parallel to the longitudinal direction of electrodes 18 
and 19, a liquid crystal molecule will be twisted toward the lower substrate 17 from the upper substrate 
16, and orientation of the liquid crystal molecule near the substrate 16 will be carried out. In such a 
liquid crystal display, by [ of substrates 16 and 17 ] making a transparency shaft intersect 
perpendicularly mutually up and down, arranging, and making the transparency shaft of one polarizing 
plate parallel to a liquid crystal molecule major axis, polarizing plates 1 1 and 15 can be realized at the 
time of no electrical-potential-difference impressing, and a white display can be realized at the time of a 
black display and electrical-potential-difference impression. 
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[0007] As mentioned above, by the IPS method, a liquid crystal molecule is not made to start but the 
description is that it switches to a longitudinal direction. Like TN method, if a liquid crystal molecule is 
made to stand, according to the viewing-angle direction, form birefringence will differ and fault will arise. 
If it switches to a longitudinal direction, since form birefringence seldom changes, a very good viewing- 
angle property will be acquired by the direction. However, another trouble exists in an IPS method. First, 
it is the point that a speed of response is very slow. An IPS method is considered because it is 10 
micrometers or more to the usual TN method having switched the reason nil why a speed of response is 
slow, by inter-electrode gap 5micrometer. If inter-electrode spare time is narrowed, a speed of response 
can be made high, but since short-circuit will be caused and it will be easy to become a display defect if 
it is necessary to add the electric field of reversed polarity to the electrode which adjoins on a method 
and inter-electrode spare time is made small, inter-electrode spare time cannot be made not much 
small. Moreover, if inter-electrode spare time is made small, the rate of surface ratio which the 
electrode section in a part for a display occupies will become large, and the problem that permeability 
cannot be made high will also be produced. 

[0008] Thus, by the IPS method, if switching is slow and displays the quick animation of a motion in the 
present condition, fault, like an image flows will occur. Therefore, by the actual panel, in order to improve 
a speed of response, as shown in (2) of drawing 3, and (4), rubbing is not carried out in parallel to an 
electrode, but rubbing is carried out in the direction shifted about 15 degrees. When carrying out parallel 
orientation, it can arrange in the direction which the molecule of liquid crystal can influence freely, and 
the orientation of the liquid crystal molecule cannot be made to carry out in the predetermined direction 
only by applying the orientation film. Then, the front face of the orientation film is ground in the fixed 
direction so that orientation may be carried out in the predetermined direction, and rubbing processing 
which makes a liquid crystal molecule arrange in the direction is performed. If rubbing processing is 
carried out in parallel with an electrode when an IPS method performs rubbing processing, the direction 
rotated when an electrical potential difference is impressed cannot become settled easily in the left or 
the right, and the liquid crystal molecule near an inter-electrode center will be in a response. Then, as 
shown in (2) of drawing 3, and (4), uniformity on either side is broken down by shifting about 15 degrees 
and performing rubbing processing. However, even if it shifts the direction of rubbing processing in this 
way, the speed of response of an IPS method is twice the response time of TN method, and has the 
problem of being very late. And it does not become equal by shifting about 15 degrees in this way, and 
performing rubbing processing influencing a viewing-angle property. Moreover, in an IPS method, tone 
reversal occurs in a specific angle of visibility. This problem is explained with reference to drawing 6 
from drawing 4. 

[0009] Drawing 4 is drawing which defines the system of coordinates in observation of a liquid crystal 
display (here IPS method). Like illustration, the polar angle theta and Azimuth phi are defined to 
substrates 16 and 17, electrodes 18 and 19, and the liquid crystal molecule 14. It is drawing showing the 
tone reversal property of a panel, drawing 5 displays by dividing from confession voice to a black 
condition into 8 gradation, and when the polar angle theta and Azimuth phi are changed and brightness 
change is investigated, it shows the field which tone reversal produces. Reversal arises among drawing 
into four parts shown with a slash and a cross slash. Drawing 6 is drawing showing an example of 
brightness change of 8 gradation displays to the polar angle theta in bearing (phi= 75 degrees, 135 
degrees) which white reversal and black reversal produce, respectively. White reversal is produced when 
falling with the increment in the polar angle theta, the gradation phase, i.e., the white brightness, of a 
side with high brightness. Black reversal is produced because black brightness rises according to the 
increment in the polar angle theta. Thus, by the IPS method, the problem that tone reversal arises about 
4 bearing occurs. Furthermore, an IPS method has the problem that manufacture is difficult compared 
with TN method. Thus, it can be said that other properties, such as permeability, a speed of response, 
and productivity, are sacrificed for the IPS method in exchange for a viewing-angle property. 
[0010] As explained above, the IPS method proposed as what solves the problem of the viewing-angle 
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property of TN method had the problem that it was not enough in respect of properties other than a 
viewing-angle property. Then, VA (Vertically aligned) method (VA mode liquid crystal) which uses the 
perpendicular orientation film is proposed. By VA method, it becomes the birefringence mode instead of 
rotatory-polarization mode like TN method. Drawing 7 is drawing explaining VA method. VA method is a 
method which combined the negative-mold liquid crystal ingredient and the vertical orientation film 
which have a negative dielectric constant anisotropy, and as shown in (1) of drawing 7, at the time of no 
electrical-potential-difference impressing, orientation of the liquid crystal molecule is carried out 
perpendicularly, and it becomes a black display. If a predetermined electrical potential difference is 
impressed as shown in (3) of drawing 7, orientation of the liquid crystal molecule will be carried out 
horizontally, and it will become a white display. Compared with TN method, VA method has the high 
contrast of a display and its black level speed of response is also quick. VA method attracts attention 
as a method of a new liquid crystal display by the above reasons. 
[0011] 

[Problem(s) to be Solved by the Invention] However, when VA method performs a halftone display, there 
is the same problem as TN method that viewing-angle dependence of a display condition arises. 
Although it impresses an electrical potential difference smaller than the time of a white display in 
displaying halftone by VA method, as shown in (2) of drawing 7 in that case, orientation of the liquid 
crystal molecule will be carried out in the direction of slanting. In this case, to the light which goes to 
the upper left, orientation of the liquid crystal molecule will be carried out in parallel like illustration from 
the lower right. Therefore, when liquid crystal is seen from left-hand side in order to hardly demonstrate 
the birefringence effectiveness; it will look black. On the other hand, since orientation of the liquid 
crystal molecule is perpendicularly carried out from the lower left to the light which goes to the upper 
right, liquid crystal demonstrates the big birefringence effectiveness to the light which carried out 
incidence, and becomes the display near white. Thus, there was a problem that viewing-angle 
dependence of a display condition arose, since the liquid crystal molecule near the orientation film was 
almost perpendicular also at the time of no electrical-potential-difference impressing, VA method was 
boiled markedly, and its contrast was higher than TN method, and it was excellent also in the viewing- 
angle property, but also when inferior to an IPS method in respect of calling it a viewing-angle property, 
there was. 

[0012] It is known by setting to TN method and making the direction of orientation of the liquid crystal 
molecule in a pixel into two or more different directions that the viewing-angle property of a liquid 
crystal display (LCD) will be improved. Generally with TN method, the direction of orientation of the 
liquid crystal molecule which touches a substrate side (pre tilt angle) is regulated in the direction of the 
rubbing processing performed to the orientation film. Rubbing processing is processing which grinds the 
front face of the orientation film against an one direction with cloth, such as rayon, and orientation of 
the liquid crystal molecule is carried out along the direction of the remains of grinding. Therefore, if the 
direction of rubbing processing is changed within a pixel, a viewing-angle property is improvable. Drawing 
8 is drawing showing how to change the direction of rubbing processing within a pixel. The orientation 
film 22 is formed in a glass substrate 16 (the electrode etc. is omitted.) like illustration. The rubbing roll 
201 to rotate is contacted to this, and rubbing processing is performed to it in an one direction. Next, a 
resist is applied on the orientation film 22, and a pattern predetermined by the photolithography is 
exposed and developed. Thereby, the layer 202 of a patternized resist like illustration is formed. Next, 
the rubbing roll 201 rotated in the direction contrary to the above is contacted, and rubbing processing 
only of the part which the pattern opened is carried out to hard flow. Thus, two or more fields by which 
rubbing processing was carried out are formed in the different direction in a pixel, and the direction of 
orientation of liquid crystal becomes in two or more directions within a pixel. In addition, if the 
orientation film 22 is rotated to a rubbing roll 201, it is possible to carry out rubbing processing in the 
direction in which arbitration differs. 

[0013] Although rubbing processing is used widely, it is the processing which grinds the front face of the 
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orientation film as mentioned above, and attaches a blemish, and there is a problem of being easy to 
generate dust. Moreover, preparing a concavo-convex pattern on an electrode is known for TN method 
as an option which regulates the pre tilt angle of a liquid crystal molecule. Orientation of the liquid 
crystal molecule near the electrode is carried out along the front face of a concavo-convex pattern. 
[0014] Also in VA method, it is known by dividing the direction of orientation of a liquid crystal molecule 
in the direction from which plurality differs within a pixel that a viewing-angle property will be improved. 
By preparing opening in the part which faces in the center of the pixel electrode of a counterelectrode 
each other, JP f 6-301036,A makes a pixel center section produce the part toward which electric field 
inclined, and is indicating the liquid crystal display of VA method which divides the direction of 
orientation of a liquid crystal molecule in a 2-way or the four directions. However, in the liquid crystal 
display indicated by JP, 6-301 036.A, there is a problem that a speed of response is slow, and it turned 
out that the speed of response when changing to the condition of impressing from the condition of not 
impressing especially the electrical potential difference is slow. This is considered because the part 
toward which electric field inclined does not exist in the condition of not impressing an electrical 
potential difference to inter-electrode. Moreover, since the die length of the field where the direction of 
orientation formed in a pixel continued is one half extent of the die length of a pixel, it is considered for 
requiring time amount until the orientation of all the liquid crystal in a field gathers. 
[0015] Moreover, JP,7-1991 93,A is indicating the liquid crystal display of VA method which divides the 
direction of orientation of liquid crystal into two or more fields within a pixel by preparing on an 
electrode the inclined plane where directions differ. However, with the indicated configuration, since 
orientation of the liquid crystal which contacts an orientation side when not impressing an electrical 
potential difference since the inclined plane is established in the whole pixel was altogether ciarried out 
along an inclined plane, it could not obtain a perfect black display but the problem that contrast fell 
produced it. Moreover, since the inclined plane was established in the whole pixel, it turned out that an 
inclined plane cannot say that it is loose and enough to specify the direction of orientation of liquid 
crystal. Although the structure needed to be thickened for making an inclined plane steep, it turned out 
that the phenomenon called so-called printing in which the direction of a liquid crystal molecule does 
not change even if a charge will be accumulated in the structure working [ equipment ] and it will 
impress an electrical potential difference to inter-electrode for the accumulated charge, if the structure 
of a dielectric is thickened arises. 

[0016] Thus, in the liquid crystal display of VA method, when orientation division within the pixel for 
improving a viewing-angle property was realized, there were various kinds of problems. The purpose of 
this invention is improving the viewing-angle property in the liquid crystal display of VA method, as usual, 
while they have been good, the viewing-angle property of contrast and a working speed is also 
comparable as an IPS method, or they aim it at realizing the liquid crystal display of better VA method 
than it. 
[0017] 

[Means for Solving the Problem] Drawing 9 is drawing explaining the principle of this invention. 
According to this invention, as shown in drawing 9, the conventional perpendicular orientation film is 
used, and when an electrical potential difference is impressed, in VA method which enclosed negative- 
mold liquid crystal as a liquid crystal ingredient, a domain regulation means to regulate so that the 
direction of orientation where orientation of the liquid crystal is carried out aslant may come in two or 
more directions in 1 pixel is established. A domain regulation means is formed at least in one side of two 
substrates. Moreover, as what functions as a domain regulation means, as for at least one domain 
regulation means, various **** have a slant face. In addition, the field where a cross section starts to an 
abbreviation perpendicular to a substrate in a rectangle shall also be included on a slant face. In drawing 
9, the electrode 12 of a top substrate was used as the electrode which has a slit within 1 pixel as a 
domain regulation means, and the projection 20 is formed on the electrode 13 of a bottom substrate. 
[0018] As shown in (1) of drawing 9, in the condition of not impressing an electrical potential difference, 
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orientation of the liquid crystal molecule is perpendicularly carried out to a substrate front face. 
Impression of a middle electrical potential difference generates slanting electric field to a substrate front 
face in the electrode slit section (electrode edge section), as shown in (2) of drawing 9. Moreover, the 
liquid crystal molecule of a height 20 inclines slightly from electrical-potential-difference the condition 
of not impressing. The inclination direction of a liquid crystal molecule is determined under the inclined 
plane of this projection, and the effect of slanting electric field, and the direction of orientation of liquid 
crystal is divided in the middle of projection 20 and a slit. Since the liquid crystal molecule inclines 
somewhat, as for at this time, for example, the light penetrated right above from right under, it is 
influenced of some birefringence, and transparency is suppressed, and a gray halftone display is obtained. 
If it is very easy to penetrate the light penetrated at the upper left from the lower right in the field 
which is hard to penetrate in the field in which liquid crystal inclined leftward and which inclined 
rightward and it is averaged, a gray halftone display will be obtained. The light penetrated at the upper 
right also serves as a gray display from the lower left by the same principle, and a uniform display is 
obtained in an omnidirection. Furthermore, if a predetermined electrical potential difference is impressed, 
a liquid crystal molecule will become almost level and a white display will be obtained. Therefore, in all 
the conditions of black, halftone, and a white display condition, little good display of a viewing-angle 
dependency is obtained. 

[0019] Here, drawing 10 is drawing explaining generation of the orientation by the projection of the 
dielectric prepared on the electrode. In addition, the "dielectric" in this specification is the insulating 
material of a low dielectric. The orientation by projection is considered referring to drawing 10. On 
electrodes 12 and 13, the projection is formed alternately, and the perpendicular orientation film 22 is 
formed on it. Since the liquid crystal currently used is a negative mold, as it is shown in (1) of drawing 
10, at the time of no electrical-potential-difference impressing, orientation of the liquid crystal molecule 
is perpendicularly carried out to a substrate front face for the perpendicular orientation film 22. In this . 
case, it is not necessary to perform rubbing processing to the perpendicular orientation film. Since it is 
going to carry out orientation also of the liquid crystal molecule of the part of projection 20 at right 
angles to the slant face, the liquid crystal molecule of the part of a projection inclines. However, at the 
time of no electrical-potential-difference impressing, in almost all the parts except the part of a 
projection, in order to carry out orientation of the liquid crystal molecule almost perpendicularly to a 
substrate front face, as shown in (1) of drawing 9, a good black display is obtained. 

[0020] In the part which shows the potential distribution in a liquid crystal layer to (2) of drawing 10, and 
does not have a projection at the time of electrical-potential-difference impression, in a substrate, 
although it is parallel (electric field are perpendicular to a substrate), it inclines near the projection. If an 
electrical potential difference is impressed, as shown in (2) of drawing 7, a liquid crystal molecule 
inclines according to the reinforcement of electric field, but since electric field are sense perpendicular 
to a substrate, when rubbing has not prescribed the inclination direction, bearing which inclines to 
electric field may have all 360-degree directions. Here, if there is a liquid crystal molecule which inclines 
beforehand as shown in (1) of drawing 10, since the liquid crystal molecule of the perimeter also inclines 
along the direction, even if it does not perform rubbing processing, it can specify to the direction toward 
which the liquid crystal molecule of the projection gap section inclines in the bearing of the liquid crystal 
molecule which touches on the surface of a projection. It will be in agreement with the direction where 
this direction inclines from the first for a projection although it will incline in the direction where a 
negative-mold liquid crystal molecule is perpendicular to electric field if it leans in the direction which 
becomes parallel to the slant face of a projection in the part of a projection as for electric field as 
shown in (2) of drawing 10 and an electrical potential difference is impressed, and orientation will be 
carried out more in the stable direction. Thus, formation of a projection obtains the orientation stabilized 
according to the effectiveness of both electric fields across near [ the / an inclination and near the 
projection ]. Furthermore, if a strong electrical potential difference is impressed, a liquid crystal 
molecule will become almost parallel to a substrate. 
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[0021] As mentioned above, the projection has played the role of the trigger which determines bearing 
as for which the liquid crystal molecule when impressing an electrical potential difference carries out 
orientation, and the slant face of a big area, for example, a thing across which it goes all over a pixel, is 
unnecessary. However, even if too small, the effectiveness of an inclination and electric field is no longer 
acquired. Therefore, although it is necessary to define width of face according to an ingredient and a 
configuration, effectiveness sufficient by 5-micrometer width of face is acquired, and it is thought that 
about 5 micrometers or more are required also at the lowest. Since a steep slant face can be formed 
even if it makes the height (thickness) of a projection small if it is a small slant face, the direction of 
orientation of liquid crystal is fully controllable. Moreover, if it is a small slant face, since orientation of 
the liquid crystal molecule will be perpendicularly carried out to the substrate front face in almost all the 
parts except the part of a projection at the time of no electrical-potential-difference impressing and it 
will become a nearly perfect black display, contrast can be made high. Furthermore, since the slant face 
is used as a domain regulation means and the liquid crystal of other parts changes a direction 
immediately by making liquid crystal of this part into a trigger when the liquid crystal which touches a 
domain regulation means has turned to the predetermined direction beforehand even when not 
impressing an electrical potential difference, and an electrical potential difference is impressed, a 
working speed is also good. 

[0022] The direction where the orientation of liquid crystal becomes slanting is determined by the 
domain regulation means. Drawing 1 1 is drawing showing the direction of orientation at the time of using 
a projection as a domain regulation means. (1) of drawing 1 1 is a bank which has two slant faces, and 
orientation is carried out in the two directions which are different 180 degrees bordering on a bank. (2) 
of drawing 1 1 is a square drill, and orientation is carried out in the four directions which differ at a time 
90 **s bordering on the top-most vertices of a square drill. (3) of drawing 1 1 is a semi-sphere, and the 
orientation of liquid crystal becomes the symmetry of revolution centering on the shaft of a semi-sphere 
perpendicular to a substrate. If it is (3) of drawing 1 1, it will be in the same display condition to a total 
viewing angle. However, the number and sense of a domain are not that it is better as many. In relation 
with the polarization direction of a polarizing plate, when the orientation of slanting liquid crystal 
becomes the symmetry of revolution, the problem that the use effectiveness of light is low arises. When, 
as for this, liquid crystal forms a domain in a radial at a stepless story, the transparency shaft of a 
polarizing plate and the liquid crystal of absorption shaft orientation serve as a loss, and the liquid 
crystal of the direction of 45 degree is because it is the most efficient to a shaft. In order to raise the 
use effectiveness of light, the directions where the orientation of liquid crystal becomes slanting are 
mainly four or less directions, and, in the case of four directions, it is desirable to make it become in the 
direction in which 90 degrees of projection components to the screen of a liquid crystal display differ at 
a time. 

[0023] Although the electrode 12 of a top substrate was used as the electrode which has a slit within 1 
pixel as a domain regulation means and the projection 20 is formed on the electrode 13 of a bottom 
substrate in drawing 9, it is realizable with other means. Drawing 12 is drawing showing the example 
which realizes a domain regulation means, (1) shows the example realized only in an electrode 
configuration, (2) shows the example which devises the configuration on the front face of a substrate, 
and (3) shows the example which devises an electrode configuration and the configuration on the front 
face of a substrate. Although the orientation shown in drawing 9 by all of this example is obtained, 
structures [ each ] differ somewhat. 

[0024] In (1) of drawing 12, a slit is prepared in the ITO electrodes 41 and 42 of the substrate of both 
sides or one side. Perpendicular orientation processing is performed to a substrate front face, and 
negative-mold liquid crystal is enclosed. In the condition of not impressing an electrical potential 
difference, although orientation of the liquid crystal molecule is perpendicularly carried out to a 
substrate front face, if an electrical potential difference is impressed, the electric field of the direction 
of slanting will occur to a substrate front face in the electrode slit section (electrode edge section). The 
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inclination direction of a liquid crystal molecule is determined under the effect of the electric field of this 
slant, and the direction of orientation of liquid crystal is divided into a longitudinal direction like 
illustration. Since orientation of the liquid crystal is carried out to a longitudinal direction by the electric 
field of the slant produced in the edge section of an electrode in this example, suppose that it is called a 
slanting electric-field method. However, since slanting electric field do not arise as mentioned above 
when not impressing an electrical potential difference to inter-electrode, the direction of liquid crystal is 
not specified, but this method has the problem that the speed of response when changing from 
electrical-potential-difference the condition of not impressing to an electrical-potential-difference 
impression condition is low. 

[0025] In (2) of drawing 12, projection 20 is formed on the substrate of both sides. Like the case of (1), 
perpendicular orientation processing is performed to a substrate front face, and negative-mold liquid 
crystal is enclosed. Although orientation of the liquid crystal molecule is fundamentally carried out 
perpendicularly to a substrate front face in the condition of not impressing an electrical potential 
difference, on the inclined plane of a projection, orientation is carried out with some inclination. If an 
electrical potential difference is impressed, orientation of the liquid crystal molecule will be carried out in 
the inclination direction. Moreover, if an insulating material is used for a projection, electric field will be 
intercepted (the condition near slanting electric field and a method: it is the same as having prepared 
the slit in the electrode), and still more stable orientation division will be obtained. Suppose that this 
method is called a double-sided projection method. 

[0026] (3) of drawing 12 is the example which combined the method of (1) and (2), and it omits 
explanation. Various modifications are possible although the example of a projection and a slit was 
shown as a domain regulation means above. For example, it is also possible to hollow the slit section and 
to make the part into an inclined plane by (1) of drawing 12. Making it the electrode which has a 
projection can also regulate orientation by preparing a projection on a substrate and forming an ITO 
electrode after a substrate and a projection instead of making a projection from (2) of drawing 12 with 
an insulating ingredient. Moreover, considering as a hollow instead of a projection is also possible. 
Furthermore, it is also possible to form the explained domain regulation means only in the substrate of 
one side, and when preparing in both substrates,' it is also possible to use which combination. Moreover, 
although it is desirable to make it have an inclined plane as for a projection or a hollow, it is effective 
also in respect of being perpendicular. 

[0027] In a projection, if it indicates by black, as for the projection gap section, also in a black display, in 
a projection part, light will leak strictly. Although the difference of such a partial display is microscopic 
and it cannot distinguish with the naked eye, the whole display will be those averages, and the display 
concentration of a black display falls a little, and reduces contrast. Therefore, contrast can be further 
raised by making a projection from the ingredient which does not pass the light. 

[0028] When forming a domain regulation means in the substrate of one side or both sides, it is possible 
to form a projection, a hollow, or a slit in the shape of [ of an one direction ] a grid in a predetermined 
pitch. In this case, it is possible to perform orientation division more stably by using each projection, a 
hollow, or a slit as the projection of two or more, hollow, or slit crooked in the predetermined cycle. 
Moreover, when arranging a projection, a hollow, or a slit to the substrate of both sides, it is desirable 
that it is made to carry out half-pitch gap ****** of them. 

[0029] Here, in the liquid crystal display indicated by JP, 6-301 036,A, since opening (slit) is prepared only 
in a counterelectrode, a domain field cannot be made not much small. On the other hand, in this 
invention, since a slit is prepared in both a pixel electrode and a counterelectrode, a domain field can be 
made into the configuration and magnitude of arbitration. It is also possible to arrange a projection or a 
hollow so that a projection or a hollow may be formed in one substrate side of two upper and lower 
sides in the shape of [ two-dimensional ] a grid and an another side side may be countered at the core 
of a two-dimensional grid. 

[0030] make it any — it is required for the above-mentioned orientation division to arise within 1 pixel. 
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and it is necessary to make the pitch of a projection, a hollow, or a slit smaller than the pitch of 1 pixel 
According to the result of having investigated the property of LCD which applied this invention, the 
viewing-angle property was very excellent, and not to mention TN method, even if compared with the 
IPS method, the viewing-angle property more than an EQC was acquired. From the transverse plane, the 
property when seeing was also very excellent and were 400 or more (this is twice [ more than ] the TN 
method.) contrast ratios. TN method was [ 30% and the IPS method of permeability ] 20%, this invention 
was 25%, and the IPS method was excelled although it was inferior to TN method. Moreover, the speed 
of response was more overwhelmingly [ than other methods ] quick. If it is an equivalent panel, for 
example, by TN method ON rate tauon (0V ->5V) is [ 23ms and off rate tauoff (5V ->0V) of a speed of 
response (tau on+tau off) ] 44ms in 21ms, and by the IPS method, 42ms and off rate tauoff are 22ms, 
and although ON rate tauon was 64ms, a speed of response For example, in the method using the 
projection of this invention, ON rate tauon was [ 9ms and off rate tauoff] 15ms in 6ms, and speed of 
responses were 2.8 times of TN method, and the 4 time high speed of an IPS method, and were rates 
which are satisfactory at all to a movie display etc. 

[0031] Furthermore, by the method of this invention, in order for a projection, a hollow, or slanting 
electric field to determine the inclination direction of liquid crystal at the time of perpendicular 
orientation and electrical-potential-difference impression at the time of no electrical-potential- 
difference impressing, it is not necessary to perform rubbing processing like the usual TN method or an 
IPS method. Although the rubbing process was a process out of which dust tends to come in the panel 
production process and substrate washing (it washes in water, IPA, etc.) was surely required after 
rubbing, the orientation film may be damaged and it had become the cause of poor orientation. On the 
other hand, in this invention, since the rubbing process is unnecessary, a substrate washing process is 
unnecessary. 
[0032] . 

[Embodiment of the Invention] Drawing 13 is drawing showing the whole liquid crystal panel configuration 
of the 1st example of this invention. As shown in drawing 1 1, the liquid crystal panel of the 1st example 
The opposite (common) electrode 12 is formed in one glass substrate 16 by LCD of a TFT mold. It 
corresponds to the intersection of two or more scanning bus lines 31 formed in parallel with the glass 
substrate 17 of another side, two or more data bus lines 32 formed in parallel with a direction 
perpendicular to a scanning bus line, and scanning bus lines and data bus lines. TFT33 and the pixel (eel) 
electrode 13 which were prepared in the shape of a matrix are prepared, as for the front face of each 
substrate, perpendicular orientation processing is performed, and the closure of the liquid crystal of a 
negative mold is carried out between two substrates. Since a color filter is formed, a glass substrate 16 
is called a color filter substrate (CF substrate), and a glass substrate 17 is called a TFT substrate. It 
omits about detailed explanation of TFT-LCD, and the configuration of the electrode section which is 
the description of this invention here is explained. 

[0033] Drawing 14 is drawing showing the panel structure of the 1st example of this invention, (1) is 
drawing showing typically the condition of having seen from across, and (2) is a side elevation. Moreover, 
drawing 15 is drawing showing relation with the pixel of the projection pattern in the 1st example, 
drawing 16 is drawing showing the projection pattern besides the viewing area of the liquid crystal panel 
of the 1st example, and drawing 17 is the sectional view of the liquid crystal panel of the 1st example. 
[0034] the ITO film 12 which forms the black matrix layer 34, a color filter 39, and a common electrode 
in the near front face facing the liquid crystal of the CF substrate 16 as shown in drawing 17 — 
reaching — etc. — the parallel projection 20 is formed in a pitch. In addition, although the perpendicular 
orientation film is further formed on this, it has omitted here, the ITO film 13 which forms the gate 
electrode 31 which makes a gate bus line, the CS electrode 35, insulator layers 43 and 40, the electrode 
that makes a data bus line, and a pixel electrode in the near front face facing the liquid crystal of the 
TFT substrate 17 — reaching — etc. — the parallel projection 20 is formed in a pitch. In addition, 
although the perpendicular orientation film is further formed also with a TFT substrate, it has omitted 
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here. Reference numbers 41 and 42 are the sources and the drains of TFT t respectively. At this example, 
Projections 20A and 20B were created by TFT flattening material (positive resist). 

[0035] As shown in (1) of drawing 14, the projection patterns 20A and 20B are parallel patterns arranged 
in a pitch, such as extending in the one direction, respectively, and half-pitch gap ****** is carried out. 
Therefore, structure as shown in drawing 14 (2) is realized, and as drawing 9 explained, orientation 
division is carried out to two fields. The relation to the pixel of such a projection pattern is shown in 
drawing 15. As shown in drawing 15, generally with the liquid crystal display of color display, one color 
pixel is formed by three pixels, R, G, and B. a color pixel — the upper and lower sides — it is arranged in 
the same pitch — as — the breadth of each pixel of R, G, and B — about [ of a dip ] — it is made one 
third. A pixel is the range of a pixel electrode, between the arranged pixel electrodes, a gate bus line (it 
is hiding in the bottom of projection 20B.) is prepared in a longitudinal direction, the data bus line 32 is 
established in the lengthwise direction, TFT33 is prepared near the intersection of the gate bus line 31 
and the data bus line 32, and each pixel electrode is connected. The black matrix 34 for protection from 
light is formed in the opposite side of the gate bus line 31 of each pixel electrode 13, the data bus line 
32, and TFT33. Since a reference number 35 shows CS electrode for forming the auxiliary capacity 
prepared for stability of a display and CS electrode has protection-from-light nature, the part of CS 
electrode of the pixel electrode 13 does not act as a pixel. Therefore, a pixel is divided into the parts of 
upper 13A and lower 13B. 

[0036] Within pixel 13A and 13B, three projection 20A runs, respectively, four projection 20B runs, and 
the 1st field where projection 20B is located in the bottom and projection 20A is located in the bottom, 
and the 2nd three fields where projection 20A is located in the bottom and projection 20B is located in 
the bottom are formed at a time, respectively. Therefore, in one pixel which doubled Pixels 13A and 13B, 
the 1st and the 2nd six fields are formed at a time, respectively. 

[0037] As shown in drawing 16, in the periphery of a liquid crystal panel, the projection patterns 20A and 
20B were formed also in the outside of a pixel at the very end, and the projection patterns 20A and 20B 
are prolonged even on the outside of a pixel at the very end. This is because orientation division Is 
performed like an internal pixel about the outermost pixel. Moreover, drawing 18 is drawing showing the 
location of the inlet of the liquid crystal in the liquid crystal panel 100 of the 2nd example. After sticking 
CF substrate and a TFT substrate like the assembler of a liquid crystal panel, although liquid crystal is 
poured in, LCD of a VA mold TFT method has narrow eel thickness, the time amount of liquid crystal 
impregnation becomes long, so that it may mention later, but in order to prepare a projection, the time 
amount of liquid crystal impregnation becomes long further. In order to shorten time amount of liquid 
crystal impregnation as much as possible, as shown in (1) of drawing 18, it is desirable to form the inlet 

102 of liquid crystal the perpendicular side of the array direction of the projection 20 arranged in parallel 
periodically. In addition, a reference number 101 is a seh\ line. 

[0038] Moreover, while pouring in liquid crystal, if the gas in a panel is exhausted from the exhaust port 

103 established in other parts, an internal pressure will decline and impregnation of liquid crystal will 
become easy. Also about an exhaust port 103, as shown in (2) of drawing 18, it is desirable to prepare in 
the side of the opposite side of an inlet 102. The 1st example shows the configuration which measured 
what was actually made as an experiment by the sensing-pin type thickness gage to drawing 19. Like 
illustration, spacing of the ITO electrodes 12 and 13 formed on the substrate is regulated so that it may 
be set to 3.5 micrometers with a spacer 45. Height is [ 1.5 micrometers and width of face ] 5 
micrometers, the up-and-down projections 20A and 20B leave 15 micrometers of projections 20A and 
20B, and they are arranged. Therefore, spacing of the adjoining projection formed on the same ITO 
electrode is 30 micrometers. 

[0039] The orientation stabilized very much was obtained in the result which impressed the middle 
electrical potential difference to the panel of the 1st example, and was observed under the microscope. 
Furthermore, by the panel of the 1st example, the speed of response has improved very much. Drawing 
20 and drawing 21 are drawings showing the speed of response when changing the gap of a projection of 
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applied voltage and the upper and lower sides as a parameter in the panel of the 2nd example, and (1) of 
drawing 20 shows the switching rate to which (2) applied the OFF rate (5 ->0V) to, and drawing 21 
applied the ON rate (0 ->5V) for the ON rate and the OFF response. Although it hardly depends for 
falling time amount tauoff on a gap as shown in drawing 20 and drawing 21, build-up-time tauon changes 
a lot. As a gap becomes small, a speed of response becomes quicker. In addition, although the eel 
thickness of this eel was 3.5 micrometers, the practical die length of this gap changes somewhat with 
eel thickness. That is, it will become narrow, if breadth and eel thickness become thick when eel 
thickness is thin. When spacing was to about 100 times of eel thickness, it actually checked that liquid 
crystal fully carried out orientation. 

[0040] make it any — switching rate sufficient by the panel of the 1 st example was obtained. For 
example, off time amount tauoff is 6ms, ON time amount tauon of the speed of response of 0-5V at the 
time of 15 micrometers and 3.5 micrometers of eel thickness is 9ms about spacing of a projection, and 
ultra high-speed switching is [ the switching rate tau is 15ms and ] possible for it. Drawing 22 to drawing 
24 is drawing showing the viewing-angle property of the panel of the 2nd example. Drawing 22 shows 
change of the contrast by the viewing angle two-dimensional, and drawing 23 and drawing 24 show the 
change to the viewing angle of the display brightness of 8 gradation. (1) of drawing 23 shows change [ in 
/ for change / in / for change / in / for change / in / for the change in 90 degrees of azimuths / in (2) 
/ 45 degrees of azimuths / in (3) / 0 degree of azimuths / in (1) of drawing 24 / -45 degrees of 
azimuths / in (2) / -90 degrees of azimuths ]. In drawing 22, contrast shows ten or less field and the 
part of a double slash shows [ the part of a slash ] a five or less contrast field. Like illustration, although 
the in general good property was acquired, since it is vertical 2 division, it is not a property with the 
completely equal right-and-left upper and lower sides like the 1st example. In the vertical direction, the 
fall of contrast is somewhat large compared with a longitudinal direction. In a longitudinal direction, 
although there are few falls of contrast compared with the vertical direction, as shown in (3) of drawing 
23, black tone reversal occurs near 30 degree. Since a polarizing plate is stuck in the combination from 
which an absorption shaft becomes 45 degrees and 135 degrees, the viewing-angle property of the 
direction of slant is very good. Although excelled also in as [ this ] more overwhelmingly than TN method, 
it is inferior to the IPS method a little in respect of the viewing-angle property. However, it is possible 
to improve a viewing-angle property further and to carry out to more than an IPS method by arranging a 
phase contrast film one sheet on the panel of the 1st example. Drawing 25 and drawing 26 are drawings 
showing the viewing-angle property at the time of using a phase contrast film on the panel of the 2nd 
example, and are drawing corresponding to drawing 22 and drawing 23, respectively. Like illustration, it 
has been improved dramatically and the fall also of the tone reversal of a longitudinal direction of the 
contrast by the viewing angle was lost. Conversely, generally, although the tone reversal in a white 
display has occurred in the vertical direction, since human beings eyes hardly understand the reversal in 
a white display, it seldom becomes a problem as display quality. Thus, in all the fields of a viewing-angle 
property, a speed of response, and the difficulty of manufacture, the property exceeding an IPS method 
was acquired by using a phase contrast film. 

[0041] With the configuration of the 1st example, various kinds of deformation was performed, and the 
parameter except having described above was changed and the optimal conditions were examined. In a 
projection, if it indicates by black, light will leak in a projection part. Drawing 27 is drawing explaining 
generating of the leakage light in this projection part. Since orientation of the light which carried out 
incidence like illustration at right angles to the part in which the projection 20 was formed with the 
electrode 13 of a bottom substrate is aslant carried out like [ in the slant face of projection 20 ] 
illustration of a liquid crystal molecule, light is penetrated to some extent and becomes a halftone 
display. On the other hand, in the top-most-vertices part of a projection, orientation of the liquid crystal 
molecule is carried out perpendicularly, and light does not leak from a top-most-vertices part. This will 
be the same also about the electrode 12 of a top substrate, and, in a black display, a halftone display 
and a black display will be partially performed in a projection part. Although the difference of such a 
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partial display is microscopic and it cannot distinguish with the naked eye, the whole display will be the 
averaged display reinforcement, and the display concentration of a black display falls a little, and 
reduces contrast. Therefore, contrast can be raised by making a projection from the ingredient which 
does not pass the light. Contrast can be further raised by making a projection also from the 1st example 
with the ingredient which does not pass the light. 

[0042] Although change of the speed of response when changing the gap of a projection was shown in 
drawing 20 and drawing 21, it was made to change also about the height of a projection and change of a 
property was measured. 7.5 micrometers, 15 micrometers, and eel thickness set to about 3.5 
micrometers the width of face and the gap of a resist which form a projection, respectively, they set the 
height of a resist to 1.537 micrometers, 1.600 micrometers, 2.3099 micrometers, and 2.4486 micrometers, 
and measured permeability and a contrast ratio with the experimental device. The result is shown in 
drawing 28 and drawing 29. Moreover, the change to the height of the projection (resist) of contrast by 
the change to the height of a projection (resist) of transmission [ in / for the change to the height of a 
projection (resist) of the transmission in confession voice (at the time of 5V impression) / a black 
condition (at the time of no electrical-potential-difference impressing) ] in drawing 31 is shown in 
drawing 30 from this result at drawing 32. If a resist becomes high, according to it, confession voice (at 
time of electrical-potential-difference impression) permeability will also increase. Since this has the 
large projection (resist) which bears the auxiliary role for making liquid crystal incline, it is considered to 
be for a liquid crystal molecule to fall more certainly. The more the height of a resist also increases the 
transmission (leakage light) in a black condition (at the time of no electrical-potential-difference 
impressing), the more it increases. This is not so desirable in order to act in the direction on which black 
level is dropped. Drawing 27 explains the cause of this leakage light. Right above a projection (resist) and 
in the gap section, the liquid crystal molecule is perpendicular to a substrate front face. Optical leakage 
is not generated from this part. However, in the ramp of a projection, the liquid crystal molecule is 
carrying out orientation with some inclination. If a projection becomes high, the area of this ramp will 
also increase and leakage light will increase. 

[0043] Therefore, contrast (white brightness / black brightness) is in the inclination to fall, so that a 
resist becomes high. However, since contrast is high from the first, a good display can be performed 
even if it increases to the same height as eel thickness. In this case, the role of a panel spacer can be 
made a projection (resist) so that it may mention later. Based on these results, height made the liquid 
crystal display of 15 molds as an experiment using the TFT substrate and CF substrate which have the 
projection which are 0.7 micrometers, 1.1 micrometers, 1.5 micrometers, and 2.0 micrometers. Although 
it appeared also in the liquid crystal panel which the inclination as a result of the above-mentioned 
experiment actually manufactured, in actual observation, the panel manufactured on which conditions is 
also the level from which the fall of contrast does not become a problem, and the good display was 
obtained, this — from the first — high — since it is a contrast panel, even if contrast falls somewhat, 
human being's eyes seem ** which cannot be distinguished. Moreover, although the height of a 
projection also manufactured the panel which is 0.7 micrometers in order to discern the limitation of a 
side with the small height of the projection in which liquid crystal carries out orientation, the completely 
normal display was obtained. Therefore, even if a projection (resist) is thin thickness 0.7 micrometers or 
less, it can fully carry out orientation of the liquid crystal molecule. 

[0044] Drawing 33 is drawing showing the projection pattern of the 2nd example. As shown in drawing 15, 
in the 1st example, a projection is a straight line-like and the projection was prolonged in the direction 
perpendicular to the longer side of a pixel. The projection is made to extend in the direction 
perpendicular to the side of the shorter one of a pixel 9 in the 2nd example. Other parts of the 2nd 
example are the same as the 1st example. Drawing 255 is drawing showing the modification of the 2nd 
example, (1) shows a projection pattern and (2) shows the sectional view of projection arrangement. It 
passes along the core of a pixel 9 and projection 20A prepared on the electrode 12 by the side of the 
CF substrate 16 is made to extend in the direction perpendicular to the side of the shorter one of a 
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pixel 9 in this modification. A projection is not prepared in the TFT substrate 17 side. Therefore, 
orientation of the liquid crystal is carried out in the two directions into each pixel. As shown in (2) of 
drawing 255, a domain is divided by projection 20A in the center of a pixel. Moreover, since the edge of a 
pixel electrode works as a domain regulation means around the pixel electrode 13, stable orientation 
division can be performed. Although the projection of one per pixel is only prepared, and a speed of 
response falls from the 2nd example in this modification since the distance of projection 20A and the 
edge of the pixel electrode 13 is long, a projection is only prepared in one side of a substrate, and is 
easy a production process. Furthermore, since the area which a projection occupies within a pixel is 
small, display brightness can be made high. 

[0045] Drawing 256 is drawing showing the projection pattern of another modification of the 2nd example. 
Projection 20A prepared on the electrode 12 by the side of the CF substrate 16 is prepared in the core 
of a pixel 9. The projection is not prepared in the TFT substrate 17 side. Projection 20A is a square drill. 
Therefore, orientation of the liquid crystal is carried out in the four directions into each pixel. Since the 
area which the same effectiveness as the modification of drawing 255 is acquired, and a projection 
occupies within a pixel also in this modification is still smaller, display brightness improves further. 
[0046] Although much projections of the straight line prolonged in an one direction were prepared in 
parallel in the 1 st example and the 2nd example, the orientation division produced by this projection is 
mainly two fields, and 180 degrees of bearings when a liquid crystal molecule carries out orientation will 
differ in two fields. Although the viewing-angle property of halftone is improved now as the component 
within a field including bearing perpendicular to a substrate which carries out orientation was shown in 
drawing 9, about a component perpendicular to it, a problem as shown by drawing 7 arises. Therefore, as 
for orientation division, it is desirable that they are four directions. 

[0047] Drawing 34 is drawing showing the projection pattern of the 3rd example. As shown in drawing 34, 
in the 3rd example, the projection pattern prolonged in a lengthwise direction and the projection pattern 
prolonged in a longitudinal direction are prepared in 1 -pixel 9. Here, the projection pattern prolonged in a 
longitudinal direction in a lower half in the projection pattern prolonged in a lengthwise direction is 
prepared in the 1 -pixel upper half. If it is this, since orientation division will be carried out to two fields 
in the bearing which is different 180 degrees in a longitudinal direction with the projection pattern 
prolonged in a lengthwise direction and orientation division will be carried out to two fields in the bearing 
which is different 180 degrees in a lengthwise direction with the projection pattern prolonged in a 
longitudinal direction, orientation division will be carried out in the four directions within 1 -pixel 9. 
Therefore, when it considers as a liquid crystal panel, the viewing-angle property of the* vertical 
direction and the both directions of a longitudinal direction will be improved. In addition, in the 3rd 
example, it is the same as the 1 st example except a projection pattern. 

[0048] Drawing 35 is drawing showing the example which transformed the projection pattern of the 3rd 
example, and it differs from the projection pattern of drawing 34 in that the projection pattern prolonged 
in a longitudinal direction in a right half in the projection pattern prolonged in a lengthwise direction is 
prepared in the 1 -pixel left half. Also in this case, like the projection pattern of drawing 34, orientation 
division will be carried out in the four directions within 1 -pixel 9, and the viewing-angle property of the 
vertical direction and the both directions of a longitudinal direction will be improved. 

[0049] Although the projection was used as a domain regulation means to produce orientation division, in 
the 1st to 3rd example, as shown in drawing 36, in the summit section of a projection, the orientation of 
a liquid crystal molecule is not regulated at all. Therefore, in the summit section of a projection, the 
orientation of liquid crystal is not controlled but display quality is reduced. The 4th example is an 
example which solves such a problem. 

[0050] Drawing 37 is drawing showing the projection configuration of the 4th example, and other parts 
are the same as the 1st to 3rd example. In the 4th example, as shown in (1) of drawing 37, projection 20 
is made into the configuration which has a taper in a part. Spacing of a taper part is good at about (or 
50 micrometers or less) 50 micrometers. In order to create such a projection pattern, a projection 
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pattern is formed by the positive form resist, and a projection and a taper are formed by SURAITO 
etching. If it is this, orientation will be. controlled also in the summit section of a projection. 
[0051] Moreover, in the modification of the 4th example, as shown in (2) of drawing 37, the projection 46 
which has a taper is further formed after projection 20. Also in this case, spacing of a taper part is good 
at about (or 50 micrometers or less) 50 micrometers. In order to create such a projection pattern, a 
projection pattern is formed by the positive form resist, and projection 20 is formed by SURAITO 
etching. Furthermore, the positive form resist of the thickness of one half extent of a projection is 
formed, and it leaves the projection part 46 to which the taper after projection 20 was attached by 
SURAITO etching. Orientation is controlled [ in / similarly / in this / the summit section of a 
projection ]. Drawing 38 is drawing showing the panel structure in the 5th example, (1) is drawing 
showing typically the condition of having seen from across, and (2) is a side elevation. The 5th example 
is an example corresponding to the structure of (3) of drawing 12. It formed in the electrode 12 formed 
in the front face of one substrate like illustration of projection 20A by the positive resist, and the slit 21 
is formed in the electrode 13 of the substrate of another side. In fact, the 5th example uses as a slit 21 
projection pattern 20B prepared in the pixel electrode 13 of the 3rd example, and the pixel electrode 13 
has a pattern as shown in drawing 39. 

[0052] The problem of cost is in the important requirements which determine a commercial success of a 
liquid crystal display. As mentioned above, although display quality improves by forming a domain 
regulation means in the liquid crystal display of VA method, it is required for there to be a problem that 
the part cost which establishes a domain regulation means becomes high, and to realize a domain 
regulation means by low cost reduction. So, in the 5th example, the domain regulation means by the side 
of the TFT substrate 17 which has an active element is used as the slit of the pixel electrode 13, and 
the domain regulation means by the side of the color filter substrate 16 which counters is considered as 
a projection. 

[0053] While etching, the process for it increasing and cost's increasing after carrying out pattern 
exposure after applying a photoresist, and developing negatives when preparing a projection on an 
electrode, there is a problem that the yield also falls. On the other hand, it is necessary to carry out 
pattern NINGU of the pixel electrode 13, and to form it, and even if it forms the pixel electrode which 
has a slit 21, a process does not increase it. Therefore, it is lower for cost to make a slit into a domain 
regulation means from a projection in a TFT substrate side. On the other hand, since it is usually a solid 
electrode, the process etched after developing the above photoresists which carried out pattern NINGU 
is required for the counterelectrode of a color filter substrate (CF substrate) when preparing a slit in a 
counterelectrode, but the developed photoresist can use it as it is when forming a projection on a 
counterelectrode, the increment in cost has little direction which forms a projection. Therefore, the 
increment in cost can be made small by using the domain regulation means by the side of a TFT 
substrate as the slit of a pixel electrode, and considering the domain regulation means by the side of a 
color filter substrate as a projection like the liquid crystal display of the 5th example. 
[0054] When a slit is prepared in a pixel electrode and it divides into two or more partial electrodes, it is 
necessary to impress the same signal level to each partial electrode, and to prepare the electrical 
installation part which connects partial inter-electrode one. Since the orientation of liquid crystal is in 
disorder in an electrical installation part so that it may mention later when this electrical installation part 
is prepared in the same layer as a pixel electrode, the problem that the display brightness and speed of 
response of the top of the panel to which a viewing-angle property falls fall arises. 
[0055] So, in the 5th example, as shown in drawing 39, brightness equivalent to the case where a 
projection is prepared in both, and a speed of response have been obtained by shading an electrical 
installation part by BM34. In this example, the CS electrode 35 is formed in the center section of the 
pixel, and since the CS electrode 35 is protection-fronrHight nature, a pixel is divided into the part of 
two upper and lower sides. Reference number 34A shows opening of the top by BM, 34B shows opening 
of the bottom by BM, and the inside of opening passes light. 
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[0056] Since bus lines, such as the gate bus line 31 and Data Bar Rhine 32, are made from a metallic 
material, they have protection-from-light nature. In order to perform the stable display, it is necessary 
to form a pixel electrode so that it may not lap with a bus line, and it needs to shade between a pixel 
electrode and bus lines. Moreover, since a component property may change with the incidence of light 
and this actuation may break out when the amorphous silicon is used as a semi-conductor of operation, 
the part of TFT also needs to shade especially TFT33. Therefore, BM34 for shading these parts is 
formed from the former, and since it is prepared in the periphery whose electrical installation part is a 
pixel, it can shade by BM34 at this example. Moreover, in order for what is necessary just to be not to 
newly prepare BM for shading an electrical installation part, and to extend BM the conventional BM or a 
little, it is extent from which decline in a numerical aperture does not become a problem, either. 
[0057] Since the panels of the 5th example are 2 division methods, various kinds of properties are 
completely fundamentally the same as the 1st example, and the viewing-angle property has also been 
sharply improved compared with TN method. Furthermore, it becomes the same viewing-angle property 
as the panel of the 1st example by using a phase contrast film. ON rate tauon is still 8ms, and off rate 
tauoff is 9ms, and if it is measured against the conventional method, it is [ it is the switching rate tau in 
17ms and ] far high-speed [ since the speed of response is using the slanting electric field by the slit for 
one side, it is slower than the 1st example a little, but ]. The manufacture process is easy compared 
with the 1st example. 

[0058] Here, a slit is prepared in a pixel electrode as reference, and a counterelectrode explains the 
result when making the liquid crystal display used as the solid electrode as an experiment. Since two or 
more slits of a 2-way were prepared and many domain fields of four directions were formed in a pixel, 
the stable orientation which carried out orientation to about 360-degree omnidirection was obtained by 
the pixel electrode. Therefore, the viewing-angle property is very good and the equal image was 
obtained in 360-degree omnidirection. However, the speed of response has not improved, but ON rate 
tauon is 42ms, and the switching rate at which off rate tauoff is 15ms and totaled them is 57ms, and has 
seldom improved. If the number of a slit is reduced, a speed of response will fall further. This is 
considered to take time amount, before the part domain field will become large and all the liquid crystal 
molecules in a domain field will carry out orientation in the same direction, if the number of a slit is 
reduced. 

[0059] Therefore, the configuration which uses only a slit as a domain regulation means has the 
advantage that a process is made simple, and although it is satisfactory to the display which is mainly 
concerned with a still picture, it cannot be said like an IPS method that it is enough for a movie display. 
In the 5th example, when an electrical potential difference was impressed, it turned out that the part by 
which orientation is not stabilized exists in some places. The reason is explained with reference to 
drawing 40 and drawing 41. Although drawing 40 is drawing explaining orientation distribution of the liquid 
crystal in an electrical installation part, and liquid^ crystal will carry out orientation of it in the direction 
perpendicular to the direction in which a projection and a slit are prolonged in the part in which 
projection 20A and a slit 21 are formed in parallel if it is seen from a top, in an electrical installation part, 
liquid crystal molecule 14a by which orientation is carried out in the different direction exists, and the 
abnormalities in orientation produce it. Therefore, although orientation of the liquid crystal molecule is 
carried out perpendicularly (the vertical direction of drawing) to projection 20A and a slit 21 in the gap 
part of projection 20A and the electrode slit 21 as shown in drawing 41, the summit of a projection, and 
near the center of a slit, a liquid crystal molecule is not perpendicular and carries out orientation 
horizontally. Although the slanting electric field by the inclination and slit of a projection could control 
liquid crystal in the vertical direction in drawing, since it was uncontrollable to a longitudinal direction, 
the summit of a projection, and near the center of a slit, it was checked by the observation under a 
microscope that the random domain 47 occurs in a longitudinal direction. Since the domain of the 
summit of a projection is so small that it cannot be distinguished, it does not become a problem, but 
when brightness falls, at the time of the change in white from black, white may become once more bright 
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and it may be visible in the part which such abnormalities in orientation produce, as an after-image. This 
problem is solved in the 6th following example. 

[0060] The panel of the 6th example changes the configuration of the slit 21 of projection 20A in the 
panel of the 5th example, and the eel electrode 13. Drawing 42 is drawing showing the fundamental 
configuration when seeing projection 20A and the eel electrode 13 in the 6th example from a direction 
perpendicular to a panel. Zigzag is made crooked and the slit 21 of the eel electrode 13 is also making 
projection 20A crooked in zigzag like illustration according to it. The domain regularly quadrisected by 
this as shown in drawing 43 is generated. Therefore, the abnormality section in orientation which 
became a problem in the 5th example is cancelable. 

[0061] Drawing 44 is the top view showing the actual situation of the pixel section of the 6th example, 
drawing 45 is drawing showing the pattern of the pixel electrode of the 6th example, and drawing 46 is 
the sectional view of the part shown by A-B of drawing 44. drawing 44 — and — drawing 46 — being 
shown — as — the — six — an example — LCD — **** — one side — a glass substrate — 16 — 
**** — protection from light — ** — black — a matrix — ( — BM — ) — 34 — a color separation filter 
(color filter) — 39 — forming — having — the — a top — the whole surface — common — an 
electrode — 12 — forming — having — further — zigzag — a projection — a train — 20 — A — 
forming — having — : **** . TFT33 and the pixel electrode 13 which were prepared in the shape of a 
matrix corresponding to the intersection of two or more scanning bus lines 31 formed in parallel with the 
glass substrate 17 of another side, two or more data bus lines 32 formed in parallel with a direction 
perpendicular to a scanning bus line, and scanning bus lines and data bus lines are prepared. The 
scanning bus line 31 forms the gate electrode in TFT33, and the data bus line 32 is connected to the 
drain electrode 42 in TFT33. Moreover, the source electrode 41 is the same layer as the data bus line 
32, and is formed in the drain electrode 42 and coincidence. Between the layers of the scanning bus line 
31 and the data bus line 32, gate dielectric film, an a-Si barrier layer, and a channel protective coat are 
formed in a predetermined part, an insulator layer is formed on the layer of the data bus line 32, and the 
ITO film which is further equivalent to the pixel electrode 13 is formed. The pixel electrode 13 is the 
rectangle of 1:3 as shown in drawing 45, and two or more slits 21 are formed in the direction to which 45 
degrees inclined to the side. Furthermore, in order to stabilize the potential of each pixel electrode 13, 
the CS electrode 35 is formed and auxiliary capacity is formed. A glass substrate 17 is called a TFT 
substrate. 

[0062] Like illustration, although the slit 21 of projection train 20A of CF substrate and a TFT substrate 
shifts, and is arranged only one half of each array pitches and the relation of a substrate is reverse, 
physical relationship of a projection and a slit as shown in (3) of drawing 12 is realized, and the 
orientation of liquid crystal is divided in the four directions. As mentioned above, the pixel electrode 13 
applies a photoresist on it, after forming the ITO film, and it is formed by etching, after exposing and 
developing the pattern of an electrode. Therefore, if pattern NINGU is carried out so that the part of a 
slit may be removed, a slit can be formed at the same process as the former, and cost will not increase. 
[0063] In the 6th example, as shown in drawing 45, the part of the peripheries 131, 132, and 133 of the 
pixel electrode 13 leaves an electrode, and is using it as the electrical installation part. As mentioned 
above, in the 6th example, since the orientation of liquid crystal is in disorder in an electrical installation 
part, as shown in drawing 45, the periphery of the pixel electrode 13 prepared the electrical installation 
part, BM which has top opening 34A and bottom opening 34B was used, and brightness equivalent to the 
case where a projection is prepared in both, and a speed of response have been obtained by shading an 
electrical installation part with BM and the CS electrode 35. 

[0064] Drawing 47 and drawing 48 are drawings showing the viewing-angle property in the 6th example. 
Thus, the viewing-angle property is very good and most of the abnormality section in orientation was 
not admitted. Moreover, the switching rate tau is 17.7ms and ultra high-speed switching is possible for a 
speed of response. Drawing 49 is the modification of the pattern of a pixel electrode, and forms BM34 as 
shown in (2) to the pixel electrode 13 of drawing 49 as shown in (1). In addition, the pattern of a pixel 
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electrode can consider various kinds of modifications, for example, prepares an electrical installation 
part in the periphery of the both sides of a slit, and may be made to make each partial inter-electrode 
resistance small. 

[0065] In addition, in the 5th and 6th examples, although it is also possible to prepare a slit instead of 
the projection prepared on the counterelectrode 12 of the CF substrate 16, and to use both domain 
regulation means as a slit, a speed of response falls as mentioned above in that case. In the 6th example, 
although the electrical installation part was the same layer as a partial electrode, it can also be formed 
in another layer. The 7th example is such an example. 

[0066] Drawing 50 is drawing showing the pattern and structure of a pixel electrode in the 7th example. 
The 7th example is the same as the 1st example except formation in the contact hole which connects 
the pixel electrode 13 which formed the connection electrode 132 in coincidence at the time of data bus 
line 32 formation, and was divided into the insulating layer 135, and the connection electrode 134. In 
addition, in this example, although the connection electrode 134 was formed in the data bus line 32 and 
coincidence, you may form in the gate bus line 31 or the CS electrode 35, and coincidence. In addition, 
although a connection electrode may be formed separately from formation of a bus line, it is necessary 
to newly establish the process for connection electrode formation in this case, and that much new 
process will increase. As for a connection electrode, for simplification of a process, it is desirable to 
form in coincidence at the time of formation of a bus line or CS electrode. 

[0067] In the. 7th example, since the connection electrode leading to the abnormalities in orientation can 
be kept away from a liquid crystal layer compared with the 6th example, the abnormalities in orientation 
can be reduced further. In addition, if a connection electrode is formed with the ingredient of 
protection-from-light nature, since the part will be shaded, display quality improves further. Drawing 51 
is the top view of the pixel section of the 8th example, and drawing 52 is the sectional view of the part 
of A-B of drawing 51. The 8th example is the same as the 6th example except having formed projection 
20C in the slit of the pixel electrode 13. The slit of an electrode and the insulating projection prepared 
on the electrode specify the orientation field of liquid crystal. Like the 8th example, when projection 20C 
is prepared in a slit 21, the direction of orientation of the liquid crystal by the slit 21 and projection 20C 
is in agreement, and projection 20C assists division of the orientation by the slit 21, and it works so that 
you may make it stabilized more. Therefore, from the 6th example, orientation is stabilized and a speed 
of response also improves. As shown in drawing 52, projection 20C is realized by piling up the layer ' 
formed in coincidence, when forming the CS electrode 35, the gate bus line 31, and the data bus line 32, 
respectively. 

[0068] Drawing 53 and drawing 54 are drawings explaining the manufacture approach of the TFT 
substrate of the 8th example. As shown in (1) of drawing 53, the metal (metal) film 31 1 of a gate layer is 
formed to a glass substrate 17. It leaves the part 312 equivalent to the gate bus line 31, the CS 
electrode 35, and projection 20C by the photolithography method by (2). Continuation membrane 
formation of gate dielectric film 313, an a~Si barrier layer, and the channel protective coat 313 is carried 
out by (3). It leaves the part 314 which is equivalent to the channel protective coat 65 and projection 
20C in self align by (4) with tooth-back exposure etc. The metal 321 of a contact layer and a source 
drain layer is formed by (5) of drawing 54. The source electrode 41 , the drain electrode 42, etc. are 
formed by the photolithography method by (6). At this time, it also leaves the metal film to the location 
equivalent to projection 20C inside a slit. The passivation film 331 is formed by (7). The contact hole 332 
of the source electrode 36 and a pixel electrode is formed by (8). The ITO film 341 is formed by (9). The 
pixel electrode 13 is formed by the photolithography method by (10). A slit is prepared at this time. 
[0069] As mentioned above, in this example, although projection 20C is formed in the slit 21 of the pixel 
electrode 13, compared with the former, there is no increment in a process and the effectiveness that 
orientation is further stabilized by projection 20C is acquired. In addition, although three layers, a gate 
bus-line layer, a channel protective coat layer, and a source drain layer, were considered for the 
projection in the slit of a pixel electrode as the projection in piles, it is one layer or you may make it 



-34- 



form a projection in this example combining two-layer. 

[0070] Drawing 55 is drawing showing the configuration when seeing the projections 20A and 20B in the 
9th example from a direction perpendicular to a panel, and drawing 56 is drawing showing the actual top 
view of the pixel section of the 9th example. The panel of the 9th example of this invention makes the 
configuration of the projections 20A and 20B in the panel of the 1st example crooked in zigzag like the 
6th example, and the orientation of quadrisection was obtained. Since the 90 degrees of the directions 
of a projection side differ at a time and they carry out orientation of the liquid crystal molecule in the 
perpendicular direction on the surface of a projection on both sides of a straight part, the orientation of 
quadrisection is obtained. The thickness (eel thickness) of a liquid crystal layer is 4.1 micrometers, and 
width of face is [ the height of projection 20A of CF substrate ] specifically 1.4 micrometers in 10 
micrometers. Width of face was [ height ] 1 .2 micrometers in 5 micrometers, the gap (gap of the 
direction to which 45 degrees inclined by a diagram) of Projections 20A and 20B is 27.5 micrometers, 
and, as for projection 20B of a TFT substrate, the pixel dimension (pixel array pitch) manufactured the 
panel of the conditions which are 99micrometerx297micrometer. Consequently, the speed of response 
was the same as the 1st example, the viewing-angle property was the same as the property of the 6th 
example, and it was a very good property with equal four directions. A projection ingredient also involves 
and the optimal width of face of a projection, height, and a gap change further also according to the 
conditions of**, such as an orientation film ingredient, a liquid crystal ingredient, and eel thickness, 
while they are deeply related mutually. 

[0071] The inclination direction of liquid crystal is controllable by the panel of the 9th example mainly in 
the four directions. Although the field where the part shown by A, B, C, and D is controlled by drawing 
55 in these four directions is shown, the ratio in that 1 pixel is not equal. In order that this may make a 
projection pattern the continuous thing and a projection pattern may arrange it in the same location by 
each pixel, it is because the repeat pitch of a projection pattern is doubled with the array pitch of a pixel. 
Although the viewing-angle property shown in drawing 47 and drawing 48 in fact is acquired and the 
inhomogeneity of the field of orientation division had not appeared in a viewing-angle property, it is there 
where it cannot be said as a not much desirable condition, and the projection pattern of drawing 55 was 
disregarded and formed for the pixel pitch all over the substrate. The width of face of the resist made 7 
micrometers and a resist gap 15 micrometers, resist height of 1.1 micrometers, and 3.5 micrometers of 
eel thickness, and made the liquid crystal display of 15 molds as an experiment using the TFT substrate 
and CF substrate. Although the interference pattern with a gate bus line, a data bus line, etc. was seen 
a little, the in general good display was obtained. Although 15-micrometer resist gap was made to 
increase the width of face of a resist to 30 micrometers, it was the almost same result, therefore, even 
if a pixel dimension is disregarded and it forms a projection pattern by making the width of face of a 
projection, and a repeat pitch into a value sufficiently smaller than a pixel pitch, a good display obtains - 
- having — in addition — and the degree of freedom of a design will spread. It is solvable by setting up a 
projection or the repetition pitch of the pattern of a hollow for losing an interference pattern completely 
at 1 or the integral multiple for an integer of a pixel pitch. Similarly, the cycle of a projection also needs 
the design in consideration of the period of a pixel, and its 1 or integral multiple for an integer of a pixel 
pitch is desirable. 

[0072] In addition, if a projection pattern is made into what does not continue as shown in drawing 57 in 
the 9th example, the ratio of the field controlled in the four directions within 1 pixel can equalize. 
However, even if it is this, a manufacture top does not have especially a problem. However, since a 
projection pattern does not continue and the direction of orientation of liquid crystal is in disorder in the 
edge part, deterioration of display quality, such as optical leakage, is produced. It is desirable to use the 
repeat pitch of a projection pattern as the continuous projection pattern like drawing 55 also from such 
a point according to the array pitch of a pixel. 

[0073] In the 9th example, the projection of the dielectric crooked in zigzag was prepared on an 
electrode 12 and 13 as a domain regulation means, and this has regulated the direction of orientation of 
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liquid crystal. As mentioned above, if a slit is prepared in an electrode, slanting electric field will arise 
into the edge part, and it will work as a domain regulation means similar to a projection. Slanting electric 
field are similarly generated about the edge of a pixel electrode. Therefore, it is necessary to also take 
into consideration slanting electric field with the edge of a pixel electrode as a domain regulation means. 
Drawing 58 is this drawing that gives phenomenon explanation, and shows the case of the inclination 
perpendicular orientation to which it inclined a little perpendicularly here. As shown in (1) of drawing 58, 
when not impressing an electrical potential difference, orientation of each liquid crystal molecule 14 is 
carried out almost perpendicularly. If an electrical potential difference is impressed among electrodes 12 
and 13, in the field except the periphery of an electrode 13, electric field will occur in the direction 
perpendicular to electrodes 12 and 13, and the liquid crystal molecule 14 will incline in the direction 
perpendicular to this electric field. Although one electrode is a common electrode, the electrode of 
another side is a display pixel electrode, and since it has dissociated for every display pixel, as shown in 
(2) of drawing 58, the direction of electric field 8 inclines in the periphery (edge) section. Since the liquid 
crystal molecule 14 inclines in the direction which becomes perpendicular to the direction of electric 
field 8, the inclination directions of liquid crystal differ with the core and edge of a pixel like illustration, 
and it generates the phenomenon called a reverse tilt. If this reverse tilt occurs, a schlieren organization 
will be formed in a display pixel field, and display quality will deteriorate. 

[0074] Generating of such a reverse tilt is also the same as when establishing a slanting bank in zigzag 
to a pixel electrode edge like the 9th example. Drawing 59 is drawing showing the part 51 in which it 
gazed at the schlieren organization in the configuration which prepared the projection pattern crooked in 
the zigzag of the 9th example. Moreover, drawing 60 is drawing which expanded near the part 51 where 
it gazed at the schlieren organization, and the inclination direction of the liquid crystal molecule 14 at 
the time of electrical-potential-difference impression is shown. In this example, with the pixel electrode 
substrate with which TFT is formed as a projection ingredient, and the opposite substrate with which a 
common electrode is formed, the projection was formed with a different ingredient and it assembled, 
without printing the perpendicular orientation film and carrying out rubbing processing on it. Cel 
thickness could be 3.5 micrometers. The part 51 in which it gazed at the schlieren organization is a part 
where the inclination direction of the liquid crystal molecule toppled by the orientation restraining force 
by slanting electric field differs from the orientation regulation direction by projection greatly at the time 
of electrical-potential-difference impression. It becomes the cause by which this reduces contrast, 
reduces a speed of response, and reduces display quality. 

[0075] Moreover, when the liquid crystal display of a configuration of having prepared the projection 
pattern crooked in the zigzag of the 9th example was driven, it set to a part of display pixel, and the 
display became dark and the phenomenon called the after-image a pre- display remains and is in sight 
for a while in the display of an animation, a cursor advance, etc. occurred. Drawing 61 is drawing showing 
the field which looks black within a pixel in the liquid crystal panel of the 9th example. In this field, it 
turned out that change of the orientation condition at the time of electrical-potential-difference 
impression is very slow. 

[0076] (1) of drawing 62 is the sectional view of A-A' in drawing 61, and (2) of drawing 62 is the 
sectional view of B-B'. Although there is a field which looks [ show / in drawing 61 ] black near a left- 
hand side edge in the cross section of A-A', there is no field which looks black near a right-hand side 
edge. Although the inclination direction of the liquid crystal molecule toppled by the orientation 
restraining force by slanting electric field differs from the orientation regulation direction by projection 
greatly near a left-hand side edge corresponding to this as shown in (1) of drawing 62, near a right-hand 
side edge, the inclination direction of the liquid crystal molecule toppled by the orientation restraining 
force by slanting electric field and the orientation regulation direction by projection are comparatively in 
agreement. Although similarly the field which looks black is near a right-hand side edge in the cross 
section of B-B' Although the inclination direction of the liquid crystal molecule toppled by the 
orientation restraining force by slanting electric field differs from the orientation regulation direction by 
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projection greatly near a right-hand side edge as there is no field which looks black near a left-hand 
side edge and it is shown in (2) of drawing 62 corresponding to this Near a left-hand side edge, the 
inclination direction of the liquid crystal molecule toppled by the orientation restraining force by slanting 
electric field and the orientation regulation direction by projection are comparatively in agreement. 
[0077] As mentioned above, it turns out at the time of electrical-potential-difference impression that 
the part where the inclination direction of the liquid crystal molecule toppled by the orientation 
restraining force by the slanting electric field of the edge of a display pixel electrode differs from the 
orientation regulation direction by projection greatly is the cause of degradation of display quality. 
Moreover, when the liquid crystal display of a configuration of having prepared the projection pattern 
was driven, degradation of display quality was seen [ near the bus line (a gate bus line, data bus line) ] 
within the pixel. This is for the very small field (domain) which is not desirable to occur near the bus line, 
and for turbulence and a speed of response to fall [ the orientation of liquid crystal ] with the generating. 
Thereby, problems in halftone, such as a fall of a viewing-angle property and a fall of a color property, 
have occurred. 

[0078] Drawing 63 is drawing showing basic arrangement of the projection in LCD of the 10th example. 
The range specified with the eel electrode 13 acts as a pixel, and this part is made to call a viewing area, 
a call, and the other part the outside of a viewing area here. Usually, although the bus line made from 
the metallic material although a bus line and TFT were prepared in the part besides a viewing area has 
protection-from-light nature, TFT makes light penetrate. Therefore, the protection-from-light member 
called a black matrix (BM) is prepared in the part between TFT and a eel electrode, and a bus line. 
[0079] He prepares projection 20A in the part besides the viewing area on the opposite (common) 
electrode 12 of the CF substrate 16, and is trying to produce orientation restraining force in the 10th 
example in the different direction from the orientation restraining force by the slanting electric field 
produced with the edge of the pixel electrode 13. Since the condition at the time of no electrical- 
potential-difference impressing is shown and perpendicular orientation processing is performed, (1) of 
drawing 63 carries out orientation of the liquid crystal molecule 14 almost at right angles to the front 
face of electrodes 12 and 13 and projection 20A. If an electrical potential difference is impressed, as 
shown in (2) of drawing 63, orientation of the liquid crystal molecule 14 will be carried out in the 
direction which becomes perpendicular to electric field 8. Out of a viewing area, since there is no pixel 
electrode 13, it applies out of a viewing area near the edge of the pixel electrode 13, and electric field 
become slanting. Although it is going to carry out orientation of the liquid crystal molecule 14 in the 
different direction from the orientation in a viewing area for this slanting electric field as shown in (2) of 
drawing 58, as the orientation restraining force of projection 42 shows to (2) of drawing 63, orientation 
will be carried out in the same direction as the orientation in a viewing area. 

[0080] Drawing 64 is drawing showing the projection pattern in the 10th example. Moreover, drawing 65 
is drawing which expanded the part surrounded with the circle by drawing 64. In the 10th example, in 
order to realize basic arrangement of drawing 63 in the 9th example, the auxiliary projection is prepared. 
It is drawing showing the pattern of the projection train in the example applied to the method which 
establishes the projection train crooked in zigzag as a domain regulation means by VA method. As 
compared with drawing 59, the auxiliary projection .52 is newly provided near [ where it gazed at the 
schlieren organization ] the part so that clearly. This auxiliary projection 52 has led to projection train 
20A prepared on a counterelectrode 12, and is formed in one. In the part which formed the auxiliary 
projection 52, relation shown in drawing 63 was realized, since the orientation of the liquid crystal 
molecule 14 in the edge part of a pixel electrode was in agreement with the orientation in a viewing area 
as shown in drawing 65, it did not gaze at the schlieren organization at which it gazed by drawing 59, but 
its display quality improved. In addition, drawing 258 shows the example which formed the auxiliary 
projection 52 in drawing 65 so that the edge of the pixel electrode 13 might be countered. In this case, it 
did not gaze at the schlieren organization. 

[0081] In addition, in the 10th example, although acrylic transparence resin was used as a projection, it 
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is also possible to use a black thing, and since the leakage light in a projection part can be intercepted if 
a black thing is used, contrast improves. Although drawing 63 and drawing 64 showed the example which 
forms the auxiliary projection 52 as a domain regulation means outside a field out of a viewing area, it is 
also possible to prepare a hollow (slot) instead of a projection. However, a hollow needs to prepare in a 
TFT substrate side. 

[0082] As long as the domain regulation means outside a field has suitable orientation restraining force, 
what kind of thing is sufficient as it. For example, it is known that the direction of orientation will change 
specific wavelength, such as ultraviolet rays, at the orientation film if light is irradiated, and changing 
some directions of orientation besides a viewing area using this can also realize the domain regulation 
means outside a field. Drawing 66 is drawing explaining change of the direction of orientation by the 
exposure of ultraviolet rays. If the perpendicular orientation film is applied to a substrate side and the 
ultraviolet rays which are not polarized [ a 45-degree direction to ] are irradiated by a certain include 
angle and (2) from one direction there as shown in (1) of drawing 66, it is known that the direction of 
orientation of the liquid crystal molecule 14 will fall on the direction of radiation of ultraviolet rays from a 
perpendicular. 

[0083] Drawing 67 is drawing showing the modification of the 10th example, and irradiated ultraviolet 
rays from the direction shown in the part 43 of the orientation film by the side of the TFT substrate 
which counters the auxiliary projection 52 as a domain regulation means outside a field shown in drawing 
64 by the arrow head 44. Thereby, a part 53 comes to have the orientation restraining force committed 
in the direction which offsets the effect of the slanting electric field in the edge of the eel electrode 13. 
Therefore, the same effectiveness as the 10th example shown in drawing 64 is acquired. In addition, 
although ultraviolet rays were irradiated only at the TFT substrate side, you may make it irradiate the 
CF substrate 16 side in drawing 67 at both a chisel or a TFT substrate, and CF substrate. In addition, it 
is necessary to set up the direction of radiation of ultraviolet rays the optimal by the reinforcement of 
the. orientation restraining force by exposure conditions, and balance with the orientation restraining 
force by slanting electric field. 

[0084] the domain regulation means outside a field reduces the effect of the orientation on the liquid 
crystal molecule in the viewing area of the slanting electric field produced with the edge of a eel 
electrode, and is stable in the orientation of the liquid crystal molecule in a viewing area — since it 
prepares for last reason, it is applicable not only to VA method but other methods. Here, the desirable 
arrangement to the edge of the projection which works as a domain regulation means, and the pixel 
electrode 13 of a hollow is considered. Drawing 68 is drawing showing the example of the fundamental 
physical relationship of the projection which works as the edge and domain regulation means of a pixel 
electrode. As are shown in (1) of drawing 68, and projection 20B is arranged at the edge of the pixel 
electrode 13 or it is shown in (2) of drawing 68 As projection 20A is arranged at the part of the 
counterelectrode 12 which counters the edge of the pixel electrode 13 or it is shown in (3) of drawing 68 
Projection 20B by the side of the TFT substrate 17 is arranged for projection 20A by the side of the CF 
substrate 16 out of a viewing area inside a viewing area to the edge of the pixel electrode 13. 
[0085] A projection is arranged at the edge or the part which counters of the pixel electrode 13, and the 
field related to the direction of orientation of liquid crystal is divided by projection with, an edge (1) of 
drawing 68, and (2). It stops therefore, affecting the orientation in a viewing area at all whatever the 
slanting electric field besides a viewing area. Therefore, within a viewing area, the stable orientation is 
obtained and display quality is improved. 

[0086] According to the arrangement conditions of (3) of drawing 68, since the direction of the 
orientation restraining force by the slanting electric field in the edge of the pixel electrode 13 and the 
orientation restraining force by projection is in agreement, the orientation which did not generate the 
domain but was stabilized is obtained. In addition, the conditions which make in agreement the direction 
of the orientation restraining force by slanting electric field and the orientation restraining force by the 
domain regulation means can be realized also when using a hollow instead of a projection. Drawing 69 is 
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drawing showing the edge at the time of realizing the arrangement conditions which are equivalent to (3) 
of drawing 68 in a hollow, and arrangement of a hollow. That is, hollow 23A by the side of the CF 
substrate 16 is arranged for hollow 23B by the side of the TFT substrate 17 out of a viewing area inside 
a viewing area to the edge of the pixel electrode 13. 

[0087] Drawing 70 is LCD which established the straight-line-like (shape of stripe) projection train as a 
domain regulation means like the 1st example, is drawing showing the array of the projection train which 
realized the conditions of (3) of drawing 68, and shows a sectional view to (2) for the top view seen from 
the bottom to (1). With the configuration of drawing 70, the height of a projection was set to 40 
micrometers, and after the width of face of about 2 micrometers and a projection stuck two substrates, 
it made the gap of 7 micrometers, a projection, and a projection the structure where the projection of a 
TFT substrate and the projection of CF substrate were arranged by turns. In addition, although a 
projection will be arranged between the pixel electrodes 13 in the TFT substrate 17 since the conditions 
of (3) of drawing 68 are realized, since the gate bus line 31 is formed between the pixel electrodes 13, 
the projection arranged between the pixel electrodes 13 will be located on the gate bus line 31. 
[0088] In LCD of drawing 70, since a domain like before which is not desirable was not observed and did 
not have a part with a slow switching rate, either, the after-image etc. was not observed but good 
display quality was acquired. In addition, in drawing 70, if projection 20B arranged between the pixel 
electrodes 13 is arranged on the edge of the pixel electrode 13, the conditions of (1) of drawing 68 will 
be realized, and if Projections 20A and 20B are arranged to a reverse substrate by the arrangement, the 
conditions of (2) of drawing 68 will be realized. Although it may be arranged to the TFT substrate 1 7 side 
or may be arranged to the CF substrate 16 side, when a gap of the lamination of a substrate is taken 
into consideration, as for the projection arranged in the location which counters an edge top or an edge, 
it is desirable to form in the edge of the eel electrode 13 by the side of the TFT substrate 17. 
[0089] Drawing 71 is the projection of another pattern configuration, is drawing showing the array of the 
projection train in LCD of the 1 1th example which realized the conditions of (3) of drawing 68, and 
shows a sectional view to (2) for the top view seen from the bottom to (1). Like illustration, the grid of a 
projection has been arranged like the squares between the eel electrodes 13, and sequential formation 
of the projection of this and an analog was further carried out toward the inside of each pixel. If such a 
projection pattern is used, the direction of orientation can be quadrisected in each pixel. However, the 
rate of each orientation direction cannot be made equal. Also in this case, a projection pattern in a grid 
pattern will be arranged on the gate bus line 31 and the data bus line 32 which were prepared between 
the eel electrodes 13. 

[0090] In addition, also in drawing 71, if projection 20B arranged between the eel electrodes 13 is formed 
in the part which counters the edge of the eel electrode 13 of the TFT substrate 17, or the edge of the 
CF substrate 16, (1) of drawing 68 and the conditions of (2) will be realized. It is desirable to form a 
projection in the edge of the eel electrode 13 by the side of the TFT substrate 17 also in this case. 
Although drawing 71 showed the example which also formed the projection in the shape of 
[ rectangular ] a grid according to the rectangular eel electrode, since a projection is a rectangle, the 
rate of each orientation direction cannot be made equal. Then, it is possible to use the projection train 
crooked in zigzag as shown in the 9th example. However, as drawing 59 and drawing 61 explained, unless 
a projection like drawing 64 is prepared, the domain which is not desirable occurs near the edge of the 
eel electrode 13. For this reason, it is possible to use not the projection that continued as shown in 
drawing 72 but the projection which became independent every pixel 1 3. However, since the 
abnormalities in orientation arise in the part shown by T of a pixel 13 and the distance from the 
electric-field control section (TFT) 33 differs when the projections 20A and 20B shown in drawing 72 
are formed, the problem that a speed of response falls arises. It is the projection train crooked in zigzag 
to the rectangular pixel, and it is impossible to fill with all edges the arrangement conditions over the 
edge of the eel electrode of a projection shown in drawing 68. This problem is solved in the 12th 
example. 
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[0091] Drawing 73 is the pixel electrode 13 in the 12th example, the gate bus line 31, the data bus line 
32, TFT33, and drawing showing the configuration of Projections 20A and 20B. Like illustration, it 
considered as the configuration where the pixel electrode 1 3 was also set by the configuration crooked 
in the zigzag of Projections 20A and 20B, in the 4th example. If it is this configuration, it does not 
generate, but since the distance from the electric-field control section 33 to the edge of the pixel 
electrode 13 is equal, the abnormalities in orientation can also improve a speed of response. In addition, 
the gate bus line 31 also makes zigzag crooked in the 4th example according to the configuration of the 
pixel electrode 13. 

[0092] In addition, if the projection arranged on the gate bus line 31 is formed in the part which counters 
the edge of the pixel electrode 13, or the edge of the CF substrate 16, (1) of drawing 68 and the 
conditions of (2) will be realized. It is desirable to form a projection in the edge of the pixel electrode 13 
by the side of the TFT substrate 1 7 also in this case. However, it is only an edge parallel to the gate bus 
line 31 that the conditions of drawing 68 are realized, and it is not satisfied about an edge parallel to the 
data bus line 32. Therefore, about this part, it will be influenced of slanting electric field and the problem 
explained by drawing 61 arises from drawing 58. 

[0093] Drawing 74 is the pixel electrode 13 of the modification of the 12th example, the gate bus line 31, 
the data bus line 32, TFT33, and drawing showing the configuration of Projections 20A and 20B. 
Although it was made the configuration where the gate bus line 31 was also crooked in zigzag according 
to the configuration of the eel electrode 13 crooked in zigzag, in the 12th example of drawing 73, the 
gate bus line 31 can also be made to become the configuration where the data bus line 32 was crooked 
in zigzag in a straight line by the configuration of the eel electrode 13 being shown in drawing 74. In 
addition, in drawing 74, Projections 20A and 20B are projections which did not become independent for 
every pixel but continued over two or more pixels. Projection 20B is prepared on the data bus line 32 
prepared in the vertical direction to the field between the eel electrodes 13, and the conditions of (3) of 
drawing 68 are realized. Also in arrangement of drawing 74, if the projection arranged on the data bus 
line 32 is formed in the part which counters the edge of the eel electrode 13, or the edge of the CF 
substrate 16, (1) of drawing 68 and the conditions of (2) will be realized. It is desirable to form a 
projection in the edge of the eel electrode 13 by the side of the TFT substrate 17 also in this case. 
[0094] In addition, in arrangement of drawing 74, the projection is crossing the edge of the eel electrode 
13 parallel to the gate bus line 31. Therefore, about this part, it will be influenced of slanting electric 
field and the problem explained by drawing 61 arises from drawing 58. Drawing 75 is drawing showing 
another modification of the 12th example. It is made for crookedness of a projection to produce twice 
the arrangement shown in drawing 75 within a pixel. Thereby, since the configuration of a pixel becomes 
close to a rectangle from drawing 74, a display becomes legible. 

[0095] Drawing 76 is the eel electrode 13 of the 13th example, the gate bus line 31, the data bus line 32, 
TFT33, and drawing showing the configuration of Projections 20A and 20B, aind drawing 77 is the A- 
A'cross-section and B~B' cross section shown in drawing 76. Although the domain regulation means 
outside a field was established out of the viewing area and the pixel electrode was made into the 
configuration crooked in zigzag in the 12th example in the 10th example in order to reduce the effect by 
the slanting electric field of the edge part of the pixel electrode 13 in the case of having the projection 
train crooked in zigzag, it is difficult to lose effect completely. Then, the part which orientation as shown 
in drawing 59 and drawing 61 is disturbed, and the domain which is not desirable produces is shaded by 
the black matrix (BM) 34, and it is made not to influence a display in the 13th example. 
[0096] Since the part of A-A' shown in drawing 76 is not influenced of slanting electric field, as it is 
shown in (1) of drawing 77 as usual, BM34 is narrowed, and since the effect of slanting electric field is 
large, the part of B-B' makes width of face of BM34 large compared with the former, and is made not to 
be displayed. If it is this, display quality will not deteriorate and the fall of an after-image or contrast will 
not be produced. However, since the area of BM34 increases, a numerical aperture decreases and the 
brightness of a display falls. However, it does not become a problem if the area which BM34 increases is 
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not so large. 

[0097] As mentioned above, if it is the 13th example, since the effect of the slanting charge in the edge 
part of a pixel electrode can be reduced from the 10th example, display quality improves. Although the 
orientation of liquid crystal is divided by establishing a domain regulation means in the example explained 
until now It will be divided into bearing in which 180 degrees of domains differ in the part of a domain 
regulation means if the orientation of the boundary part of a domain is observed in a detail. It turned out 
that the very small domain where 90-degree bearings differ exists in the boundary part between 
domains (on a projection, a hollow, or a slit), and the field which looks dark exists in the boundary (the 
edge of a projection near [ If it is a projection ]) of each domain also including a very small domain. Such 
a field that looks dark caused decline in a numerical aperture, and the display became dark and it had a 
problem of the end. As mentioned above, it is necessary to prepare CS electrode used as the factor 
which reduces a numerical aperture, to have established the black matrix (BM) which otherwise shades 
the perimeter of a TFT part or a display pixel electrode, and to make it not cause decline in a numerical 
aperture as much as possible in the liquid crystal display using TFT. 

[0098] Although it already explained that the auxiliary capacity (Storage Capacitor) by CS electrode was 
used, an operation and electrode structure of auxiliary capacity are explained briefly here. (1) of drawing 
78 is drawing showing the circuit for every pixel in the liquid crystal panel which has auxiliary capacity. 
As shown in drawing 9, the CS electrode 35 is formed in parallel with the eel electrode 13 so that a 
capacitative element may be constituted through a dielectric layer between the eel electrodes 13. Since 
the CS electrode 35 is connected to the same potential as the common electrode 12, as shown in (1) of 
drawing 78, the auxiliary capacity 2 is formed in the capacity 1 and juxtaposition by liquid crystal. When 
impression of the electrical potential difference to liquid crystal 1 is performed, impression of an 
electrical potential difference is similarly performed in the auxiliary capacity 2, and the electrical 
potential difference held at liquid crystal 1 is held also by the auxiliary capacity 2. Since the auxiliary 
capacity 2 cannot be easily influenced of electrical-potential-difference change, such as a bus line, 
compared with liquid crystal 1, it controls an after-image and a flicker and there is effectiveness in 
control of the poor display by the TFT OFF state current etc. In forming the CS electrode 35, in order 
to make a process simple, it is desirable to form in the same layer as the gate (gate bus line) which 
constitutes a TFT component, the source (data bus line), or a drain (eel) electrode with the same 
ingredient. Since these electrodes are formed with an opaque metal from the relation of precision, its CS 
electrode 35 is also opaque. As mentioned above, since CS electrode is formed in parallel with the eel 
electrode 13, the part of CS electrode cannot be used as a display pixel, but the part numerical aperture 
falls. 

[0099] While low-powerHzation is advanced, as for the liquid crystal display, improvement in display 
brightness is demanded. Therefore, the thing of a numerical aperture high as much as possible is 
desirable. On the other hand, in order that the leakage light of these parts may reduce display quality, if 
a protection-from-light ingredient is used for a projection or it is a slit, shading by BM etc. is desirable 
[ as explained until now, a slit is prepared in a projection or an electrode for improvement in display 
quality, but ]. However, this becomes the factor which reduces a numerical aperture. Therefore, it is 
desirable by piling these up as much as possible to prevent decline in a numerical aperture as much as 
possible. 

[0100] (2) of drawing 78 is an example of arrangement of the CS electrode 35 and Projections 20A and 
20B considered when arranging much projections of narrow width of face. Although it is prepared so that 
Projections 20A and 20B may lap with some CS electrodes 35, the part with which the direction of the 
CS electrode 35 does not lap since width of face is wide also exists. Drawing 79 is drawing showing 
arrangement of the projection 20 (20A, 20B) in the 14th example, and the CS electrode 35, (1) shows a 
plan and (2) shows a sectional view. Like illustration, the CS electrode 35 is divided and is prepared in 
the bottom of Projections 20A and 20B. In order to realize auxiliary capacity of a predetermined 
capacity, a predetermined area is required for the CS electrode 35. If each CS electrode 35 divided into 
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five of drawing 79 is set, it will become the same area as the CS electrode 35 shown in (2) of drawing 78. 
And in drawing 79, since the CS electrode 35 and Projections 20A and 20B have lapped altogether, the 
decline in a numerical aperture is only a fallen part by CS electrode substantially. Therefore, even if it 
prepares a projection, a numerical aperture will not fall. Arrangement of the 14th example is applicable if 
it is the configuration which uses a projection as a domain regulation means. 

[0101] Drawing 80 is drawing showing the slit 21 of electrodes 12 and 13 and the arrangement of the CS 
electrode 35 in the modification of the 14th example, (1) shows a plan and (2) shows a sectional view. 
Although a slit 21 works as a domain regulation means, since the part produces leakage light, shading is 
desirable. Here, like the 14th example, the CS electrode 35 is divided, each is arranged into the part of a 
slit 21, and leakage light is shaded. In addition, since the area of the sum total of the CS electrode 35 is 
the same, there is no decline in a numerical aperture. 

[0102] Drawing 81 is drawing showing the slit 21 of electrodes 12 and 13 and the arrangement of the CS 
electrode 35 in the modification of the 14th example, (1) shows a plan and (2) shows a sectional view. 
Except that the projection is crooked in zigzag, it is the same as drawing 79. Drawing 82 is drawing 
showing the slit 21 of electrodes 12 and 13 and the arrangement of the CS electrode 35 in the 
modification of the 14th example, (1) shows a plan and (2) shows a sectional view. By the case where 
the area of the sum total of Projections 20A and 20B of this modification is larger than the area of the 
CS electrode 35, the CS electrode 35 is formed corresponding to the edge section of Projections 20A 
and 20B, and CS electrode is not prepared in the center section of the projection. The very small 
domain where 90-degree azimuths which exist near the summit of a projection differ by this can be 
utilized effective in a display, and a brighter display is obtained. 

[0103] The configuration which divides the CS electrode 35 and is arranged into the part of a domain 
regulation means is applicable also to the configuration which uses a hollow as a domain regulation 
means. In the 14th example explained above, decline in the numerical aperture at the time of using a 
domain regulation means can be prevented. Drawing 83 is drawing showing the projection pattern of the 
15th example. In the 15th example, when the straight-line-like projections 20A and 20B are arranged in 
parallel to the up-and-down substrate, respectively and it sees from the front face of a substrate, it 
arranges so that these projections 20A and 20B may intersect a right angle mutually. In the condition of 
not impressing an electrical potential difference to inter-electrode, although orientation of the liquid 
crystal molecule 14 is perpendicularly carried out to a substrate front face, orientation of the liquid 
crystal molecule near the slant face of Projections 20A and 20B is carried out at right angles to a slant 
face. Therefore, the liquid crystal molecule near the slant face of Projections 20A and 20B inclines in 
this condition, and, moreover, the directions of an inclination differ 90 degrees near projection 20A and 
near projection 20B. If an electrical potential difference is impressed to inter-electrode, a liquid crystal 
molecule will incline in the direction which becomes parallel to a substrate, but since it is regulated in 
the direction which is [ near projection 20A and near projection 20B ] different 90 degrees, it is twisted 
(it twists). Change of the image at the time of [ in the 15th example ] twisting is the same as TN mold 
shown in drawing 2, the time of no electrical-potential-difference impressing is in the condition shown in 
(3) of drawing 2, and it differs in that the time of electrical-potential-difference impression will be in the 
condition which shows in (1). Moreover, as shown in drawing 83, in the 15th example, four different twist 
fields are formed within limits surrounded by Projections 20A and 20B. Therefore, a viewing-angle 
property is also good. In addition, the directions of the twist differ in an adjoining field. 
[0104] Drawing 84 is drawing explaining why the speed of response in the 15th example becomes 
quicker than the speed of response in the 1st example. (1) of drawing 84 shows the condition of not 
impressing an electrical potential difference, and it is. carrying out orientation of the liquid crystal 
molecule at right angles to a substrate. If an electrical potential difference is impressed, as shown in (2), 
by LCD of the 15th example, it will incline so that it may twist. On the other hand, in LCD of the 1st 
example, as shown in (3), the liquid crystal molecule of other parts carries out orientation by making into 
a trigger the liquid crystal molecule which is in contact with the projection, but since it is not regulated, 
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the liquid crystal near the center of an up-and-down projection carries out orientation of the orientation 
in the same direction, as shown in (4), after it flusters at the time of change **** and between a certain 
degree degree hours passes. Change which not only LCD of VA method which used the projection but 
LCD generally twists is high-speed, and a speed of response becomes [ the direction of the 15th 
example ] a high speed from the 1st example. 

[0105] Drawing 85 is drawing showing the viewing-angle property of LCD of the 15th example. Even if 
the viewing-angle property is very good like LCD of VA method of the 1st example, and is better than 
TN method, of course and it compares it with an IPS method, it is more than an EQC. (1) of drawing 86 
is drawing showing the speed of response in change between 16 gradation eye, 32 gradation eyes, 48 
gradation eyes, 64 gradation eyes, and black (1 gradation eye) in the case of performing 64 gradation 
displays by LCD of the 15th example. The speed of response of the multi-domain VA method which 
used the parallel projection of the 1st example for (1) of drawing 87 for the speed of response of the 
mono-domain VA method which does not divide orientation into (2) of drawing 86 for the speed of 
response of TN method as reference is shown in (2) of drawing 87. For example, the speed of response 
from all black to all whites is 19ms in the 15th example to being 19ms by 19ms and the multi-domain VA 
method in TN method, and is the same level as other VA methods in 58ms and a mono-domain VA 
method. Even if it measures the speed of response from all whites to all black against VA method of the 
6ms and others in the 15th example to being 12ms in 21ms and a mono-domain VA method by 12ms and 
the multi-domain VA method, it is good in TN method. Furthermore, for 30ms, the speed of response 
from all black to 16 gradation eye is 28ms in the 15th example to being 130ms in 50ms and a multi- 
domain VA method, is the same level as TN method in a mono-domain VA method, and is farther [ than 
other VA methods ] good in TN method. By 21ms and the mono-domain VA method, the speed of 
response from 16 gradation eye to all black was 4ms in the 15th example to being 18ms in 9ms and a 
multi-domain VA method, and was better than any of other methods in TN method. In addition, about 
the IPS method, the speed of response was very slow compared with other methods, and the speed of 
response from all black to all whites and the speed of response from all whites to all black was [ the 
speed of response from 16 gradation eye to all black of the speed of response from all black to 16 
gradation eye ] 75ms for 200ms for 75ms. 

[0106] Thus, a viewing-angle property and the speed of response of LCD of the 15th example are very 
good. Drawing 88 is drawing showing other projection patterns which realize VA method of the above 
twist molds. In (1) of drawing 88, it is intermittent so that it may extend in each substrate and it may not 
be intersected at a right-angled 2-way, Projections 20A and 20B are formed, and two substrates are 
arranged so that it may, cross, when each projection sees from a substrate. In this example, four twist 
fields are formed in a different form from drawing 83. In each twist field, the direction of the twist is the 
same and the rotation location has shifted by a unit of 90 degrees. Moreover, in (2) of drawing 88, it 
extends in a 2-way right-angled to each substrate, and the projections 20A and 20B which cross 
mutually are formed, and it shifts and arranges in both directions. In this example, two twist fields where 
the twist directions differ are formed. 

[0107] In drawing 83 and drawing 88, the projections 20A and 20B prepared in two substrates do not 
need to cross so that it may intersect perpendicularly. Drawing 89 shows the example arranged so that 
the projections 20A and 20B of drawing 83 may cross include angles other than 90 degrees. Although 
four twist fields where the twist directions differ also in this case are formed, the amounts of twists will 
differ in two fields which counter. 

[0108] Furthermore, the same result was obtained even if it prepared the slit instead of the projections 
20A and 20B shown by drawing 83, drawing 88, and drawing 89. By the frame surrounded by Projections 
20A and 20B, [ near the projection ], there is nothing that controls orientation, and since it is far from a 
projection, orientation turbulence-comes to be easy in the center section with the 15th example of 
drawing 83. For this reason, since orientation is stabilized, time amount is taken, and it is expected that 
the speed of response of a center section becomes slow. Since it is strongly influenced of the 
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projection used as two adjacent sides, the amount of [ of a frame ] corner of a response is the quickest. 
The effect of the orientation in the part of this angle collides [ then / propagation and /, ] with the 
effect of other twist fields in the center section, a field is decided, and it is stabilized. Thus, since all 
liquid crystal does not carry out orientation to coincidence at the time of electrical-potential-difference 
impression, a certain part carries out orientation previously and it gets across to the perimeter, in the 
center section distant from the projection, a speed of response becomes slow. Moreover, when it 
crosses like drawing 83 for example, and the frame to make serves as a square, it is transmitted from 
four corners, but when the frame which crosses like drawing 89 and is made is a parallelogram, it is 
transmitted from the acute-angle part to which the effect of a projection becomes strong more to a 
center section, and effect collides in the center section and it gets across to the angle of an obtuse 
angle part further. For this reason, a speed of response becomes [ the direction in case a frame is a 
parallelogram from a square ] slow. In order to solve such a problem, as shown in drawing 90, projection 
20D [ **** / a frame ] is prepared in the center section of the frame. For example, things and a good 
speed of response were obtained as Projections 20A and 20B made projection 20D the square drill of 
the square whose base is 5 micrometers by setting width of face to 5 micrometers, and setting spacing 
of 1.5 micrometers and a projection to 25 micrometers for height. 

[0109] Drawing 91 is the example which prepared the projection in the core of the frame of the 
projection pattern of drawing 89. Thereby, the same result as drawing 83 was obtained. In the 
configuration which the projections 20A and 20B shown by drawing 83, drawing 88, and drawing 89 
intersect, if it is made for the sum of the height of Projections 20A and 20B to become equal to spacing 
of a substrate, i.e., the thickness of a liquid crystal layer, the thickness of a liquid crystal layer can be 
specified in the part which Projections 20A and 20B intersect. It becomes unnecessary thereby, to use 
a spacer. 

[0110] Drawing 92 is drawing showing the panel structure in the 16th example, and (1) shows the 
perspective view of the part in which (2) is equivalent to one grid in a side elevation. Moreover, drawing 
93 is drawing which looked at the projection pattern in the 16th example from the direction 
perpendicular to a panel. Like illustration, in the 16th example, projection 20A is formed in the shape of 
[ which crossed on the electrode 12 prepared on one substrate ] a matrix, and square drill-like 
projection 20B is formed in the location equivalent to the center position of the grid which counters on 
the electrode of the substrate of another side. In the field shown in (2) of drawing 92, by the principle 
shown in (2) of drawing 12, orientation is divided and, moreover, it is divided equally [ four directions ]. In 
the result made [ an inter-electrode distance (thickness of a liquid crystal layer) ] the height of a 
projection for spacing of the longitudinal direction of Projections 20A and 20B as an experiment by 5 
micrometers to 3.5 micrometers at 10 micrometers, the viewing-angle property was comparable as the 
thing of the 1st example shown in drawing 22 in fact. 

[01 1 1] Drawing 257 is drawing showing the modification of the 16th example, (1) shows a projection 
pattern and (2) shows a sectional view. This modification makes reverse arrangement of the projection 
of the shape of a matrix of the 16th example, and a square drill-like projection. That is, projection 20A 
arranged on the electrode 12 of the CF substrate 16 is made into the shape of a square drill, and 
projection 20B by the side of the TFT substrate 1 7 is made into the crossing shape of a two- 
dimensional matrix. Projection 20A is arranged at the core of a pixel 9, and projection 20B considers as 
the same pitch as a pixel array, and is arranged on the bus line between pixels 9. Therefore, orientation 
of the liquid crystal is carried out in the four directions into each pixel. As shown in (2) of drawing 257, a 
domain is divided by projection 20A in the center of a pixel. Moreover, arranged projection 20B divides 
orientation into the outside of the pixel electrode 13 like illustration on the boundary of a pixel. 
Furthermore, in this part, the edge of a pixel electrode works as a domain regulation means. Since the 
orientation restraining force and the orientation restraining force of the edge of a pixel electrode by 
projection 20B are in agreement, stable orientation division can be performed. In this modification, since 
distance with the edge of projection 20A, projection 20B, and the pixel electrode 13 is long, a speed of 
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response falls a little, but since it is only projection 20A, that it is in a pixel has a small area which a 
projection occupies within a pixel, and it can make display brightness high. Furthermore, if projection 
20B is formed with the formation process of a bus line, since a process will not increase, a 
manufacturing cost can be reduced. 

[0112] The projection manufactured in the 16th example by the resist which is an insulating material as 
a domain regulation means to divide the orientation of liquid crystal is used from the 1st example 
explained above, and the configuration of the slant face of a projection is mainly used in these examples. 
However, an electric-field shielding effect is also very important for an insulating projection. Although 
the drive of liquid crystal is generally performed by the alternating current wave form, it is necessary 
with an improvement of the speed of response in a liquid crystal ingredient side to fully take into 
consideration about effect within one frame (for a direct current to be impressed), i.e., the effect by the 
direct current wave. Therefore, there is the 2nd page, an alternating current property and a direct- 
current property, in the drive wave of liquid crystal, and it must be satisfied with it of both requirements. 
Then, the above-mentioned resist arranged since it has effect of request of reducing electric field on 
the drive property of this liquid crystal needs to be set as predetermined conditions in the both sides of 
an alternating current property and a direct-current property. Specifically, a resist needs to be set up 
so that electric field may be reduced also as a direct-current property also as an alternating current 
property. 

[01 13] First, it needs to be high to extent which specific resistance rho affects from a viewpoint of a 
direct-current property to resistance of a liquid crystal layer. That is, in order to be set as the specific 
resistance (the liquid crystal for for example, a TFT drive is a value about 1012ohmcm or beyond it) of 
liquid crystal, and the value more than an EQC, the value more than 1012-ohmcm is required, and it is 
still more desirable if it is more than 1013-ohmcm. Next, in order for a resist to have the operation 
which reduces the electric field of the liquid crystal layer [ directly under ] of it from a viewpoint of an 
alternating current property, it is required for the electric capacity value (value decided by the dielectric 
constant epsilon, thickness, and the cross-sectional area) to be about 10 or less-time value (about [ as 
an impedance ] 1/10 or more values) compared with the electric capacity value of the liquid crystal 
layer under the resist. For example, since a dielectric constant epsilon is about 3, a resist is about 1 of 
dielectric constant epsilon of liquid crystal layer (about 10)/3, and when thickness is about 0.1 
micrometers, it is about 1 of thickness (for example, about 3.5 micrometers) of liquid crystal layer/35. In 
this case, the capacity value of an insulator layer will be about 10 times the capacity value of the liquid 
crystal layer under an insulator layer. That is, since the impedance serves as a value of the abbreviation 
1/10 of the impedance of the liquid crystal layer [ directly under ] of it, a resist (insulator layer) can 
affect electric-field distribution of a liquid crystal layer. 

[01 14] Therefore, in addition to the size effect by the slant face of a resist, the effect by electric-field 
distribution is obtained, and the firm orientation stabilized more is obtained. Although a liquid crystal 
molecule inclines if an electrical potential difference is impressed, the inside of an orientation division 
field (on a resist) is fully the electric field of low strength, and in this, the liquid crystal molecule which 
carries out orientation almost perpendicularly exists in stability, and acts as an obstruction (separation 
wall) of a domain generated on those both sides. And if a still higher electrical potential difference is 
impressed, the liquid crystal in a division field (on a resist) also begins to incline shortly. However, the 
domain previously formed in both the sides of a resist inclines in the direction almost level to a resist 
shortly. (Very firm orientation is obtained.) In order to acquire this condition, the insulating layer (resist) 
of a division field needs to have about 10 or less times [ of the liquid crystal layer / directly under / of 
it ] capacity value. That is, a dielectric constant epsilon is good and the thicker thing of thickness is [ a 
small ingredient ] better [ a dielectric constant ]. Although the dielectric constant epsilon shows that 
the insulator layer of thickness 0.1 micrometers or more is good by about 3, if the insulator layer which 
has the still smaller dielectric constant epsilon and still thicker thickness is used, much more desirable 
operation and effectiveness can be acquired. Although the dielectric constant epsilon prepared the 
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projection of 1.5 micrometers of thickness by the novolak system resist of 3 in the 16th example from 
the 1st example and being observed about the orientation division situation, the orientation stabilized 
very much was obtained. Since the resist of a novolak system is widely used by the production process 
of TFT or CF, it has a big merit (extension of a facility is unnecessary **) on the occasion of application. 
[01 15] Moreover, even if compared with other resists and flush-ized material, it checked that high 
dependability was acquired and it was satisfactory. Moreover, still more desirable operation and 
effectiveness can be acquired by using such an insulator layer for the substrate of both sides. In 
addition, the same result was obtained although the acrylic resist (epsilon= 3.2) also checked 
effectiveness as an insulator layer besides the above-mentioned novolak system resist. 
[01 16] Although the slit section is prepared in an electrode, or the projection of an insulator is formed 
on an electrode and the orientation of a liquid crystal molecule was divided in the 1st to 16th example, it 
is also possible to make it other forms and some of those examples are shown below. Drawing 94 is 
drawing showing the panel structure of the 17th example, (1) is a perspective view and (2) is a side 
elevation. Like illustration, in the 17th example, the projection 50 prolonged in parallel with an one 
direction is formed on glass substrates 16 and 17, and electrodes 12 and 13 are formed on it. Half-pitch 
gap ****** of the projection 50 is carried out. Therefore, electrodes 12 and 13 become the 
configuration where the part projected. Perpendicular orientation processing is performed on an 
electrode. Although electric field will become perpendicularly if an electrical potential difference is 
impressed to inter-electrode when the electrode of such a configuration is used, the direction of 
orientation is divided into a 2-way bordering on a height. Therefore, conventionally, a viewing-angle 
property improves. However, unlike the case where a projection is an insulating material, electric-field 
distribution will divide orientation according to the effectiveness of only a configuration. Therefore, the 
stability of orientation is a little inferior compared with the projection of an insulator. However, the 
projection prepared on an electrode as mentioned above has constraint that it is necessary to use the 
insulating material of a low dielectric constant, and the ingredient which can be used has constraint. 
Furthermore, various kinds of conditions needed to be filled with such an ingredient to form a projection, 
and after that a process was simplified, there was a problem. On the other hand, if it is the panel 
structure of the 17th example, there is an advantage that there is such no constraint. 
[0117] Drawing 95 is drawing showing the panel structure of the 18th example. This example is what 
established the slot in the insulating layer 51 prepared on the ITO electrodes 12 and 13 as a domain 
regulation means, and the configuration of a slot can apply the configuration of the projection and 
electrode slit which were shown in the 9th example from the 2nd example. In this case, the 
effectiveness by the above-mentioned slanting electric field acts in the direction which stabilizes 
orientation like the case of a projection. 

[0118] Drawing 96 is drawing showing the panel structure of the 19th example. Like illustration, in this 
example, electrodes 12 and 13 were formed on glass substrates 16 and 17, respectively, the layer 62 
which has the slots 23A and 23B with a depth of 1.5 micrometers by width of face of 10 micrometers 
with a conductor ingredient on it was formed, and the perpendicular orientation film 22 was formed on it. 
In addition, the thickness of a liquid crystal layer is 3.5 micrometers, and illustration of the color filter 
layer 39, a bus line, TFT, etc., etc. is omitted. It was observed that the orientation of liquid crystal is 
divided in the part of a hollow. That is, it checked that a hollow also acted as a domain regulation means. 
[01 19] the panel structure of the 19th example — the case of a projection — the same — a substrate 
— becoming depressed — 23A and 23B — the same predetermined pitch 40micrometer — arranging — 
the hollows 23A and 23B of the upper bottom — half-pitch ****** — since it arranges like, the field 
which becomes the orientation same between the hollows of the adjoining upper and lower sides is 
formed. Drawing 97 is drawing showing the panel structure of the 20th example. In the 20th example, the 
layer 62 which has the slots 23A and 23B with a depth of 1.5 micrometers by width of face of 10 
micrometers using color filter (CF) resin, respectively was formed on glass substrates 16 and 17, 
electrodes 12 and 13 were formed on it, and the perpendicular orientation film was formed further. That 
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is, some electrodes 12 and 13 have become depressed, and Projections 23A and 23E3 are arranged by 
the same predetermined pitch 40micrometer — having — the hollows 23A and 23B of the upper bottom 
— half-pitch ****** — it is arranged like. Also in this case, the same result as the 19th example was 
obtained. In addition, in the 20th example, since the structure which has a hollow is prepared in the 
bottom of an electrode, there is little constraint about an ingredient and the ingredient used in other 
parts, such as CF resin, can be used. 

[0120] In the case of a projection and a slit, orientation is divided so that a liquid crystal molecule may 
spread to hard flow in the part, but orientation is divided so that a liquid crystal molecule may face each 
other in the part in the case of a hollow. That is, an operation of orientation division of a hollow has a 
relation contrary to a projection and it of a slit. Therefore, in using it combining a hollow, a projection, or 
a slit as a domain regulation means, an old example differs from desirable arrangement. The arrangement 
in the case of using a hollow as a domain regulation means is explained. 

[01 21] Drawing 98 is drawing showing one of the desirable examples of arrangement at the time of 
combining a hollow and a slit. Slits 21 A and 21 B are arranged in the location which counters like 
illustration the hollows 23A and 23B of the 20th example shown in drawing 97. Since the direction of 
orientation division of the liquid crystal by the hollow and slit which counter is the same, orientation is 
stabilized more. For example, when a hollow was formed on condition that the 20th example, width of 
face of a slit was set to 15 micrometers and spacing of a hollow and the core of a slit was set to 20 
micrometers, the switching time was 25ms on the drive conditions of 0-5V, and was 40ms on the drive 
conditions of 0-3V. On the other hand, when only a slit was used, they were 50ms and 80ms, 
respectively. 

[0122] Drawing 99 is a thing except hollow 20A and slit 21 A by the side of one substrate (in this case, 
substrate 16) in the panel structure of drawing 98, and the field of the direction of orientation same 
between adjoining hollow 20B and slit 21 B is formed. In addition, in the panel structure of drawing 98 and 
drawing 99, even if it prepares a projection in the same location instead of a slit, the same property is 
acquired, and a speed of response improves further. 

[0123] It becomes depressed in the electrode 13 of one substrate 17, 23B is prepared, and drawing 100 
is arranged by turns in the location which becomes depressed about projection 20A and slit 21 A in the 
substrate 16 which counters, and counters 23B at it. In this case, since it becomes depressed with 
adjoining hollow 23B and the group of projection 20A and the directions of orientation differ in the group 
of 23B and slit 21 A, the boundary of the field of orientation is generated near the center of a hollow. 
[0124] Drawing 101 is drawing showing the panel structure of the 21st example. The 21st example is an 
example which applied the configuration which establishes a hollow in the electrode of the 19th example 
to LCD of a passive-matrix mold. Also in this case, a part of front face of electrodes 12 and 13 has 
become depressed, and the direction of orientation is divided bordering on the part of a hollow. As 
mentioned above, an operation of orientation division of a hollow has a relation contrary to a projection 
and it of a slit. Even if there is an assembly error, it can avoid changing the rate of orientation division 
using this relation. First, the assembly error in the panel structure of the 1 st example is explained. 
[0125] Drawing 102 is a panel cross section at the time of preparing a projection in both substrates as a 
domain regulation means. As explained until now, the field where orientation is regulated by projection 
20A prepared on the common electrode 12 and projection 20B prepared on the eel electrode 13 is 
specified. In (1) of drawing 102, the field to which the field specified in the inclined plane on the right- 
hand side of projection 20B and the inclined plane on the left-hand side of projection 20A is specified in 
the inclined plane on the right-hand side of A, and the inclined plane on the left-hand side of projection 
20B and projection 20A is set to B. 

[0126] Here, according to an assembly error, as shown in (2) of drawing 102, supposing the CF substrate 
16 shifts to left-hand side to the TFT substrate 17, Fields A will decrease in number and Field B will 
increase. Therefore, since the rate of the liquid crystal molecule by which stops being 1 to 1 and 
orientation division is carried out becomes less equal [ the ratio of Field A and Field B ], a viewing-angle 
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property deteriorates. Drawing 103 is drawing showing the panel cross section of the 22nd example. In 
the 22nd example, as shown in (1) of drawing 103, it becomes depressed in the TFT substrate 17, and 
22B and projection 20B are prepared, then, it becomes depressed in the CF substrate 16, 20A and 
projection 22A are prepared, and this is repeated. Field A' specified by projection 20B and projection 
20A when the CF substrate 16 shifts to the TFT substrate 17 at the time of an assembly, as shown in 
(2) of drawing 103 Although it decreases, since field A" which becomes depressed with hollow 22B and 
is specified by 22A increases only a decrement, Field A does not change. Although it becomes 
depressed with projection 20B, it becomes depressed with 22B and projection 20A and it is prescribed 
by 22A, since this spacing does not change, Field B of Field B is fixed. Therefore, the ratio of Field A 
and Field B is fixed, and a viewing-angle property is maintained while it has been good. 
[0127] Drawing 104 is drawing showing the panel cross section of the 23rd example. In the 23rd example, 
like illustration, it becomes depressed with projection 22A in the CF substrate 1 6, 20A is prepared by 
turns, and this is repeated. Field A becomes depressed with the inclined plane on the left-hand side of 
projection 20A, and is prescribed by the inclined plane on the right-hand side of 22A, and Field B 
becomes depressed with the inclined plane on the right-hand side of projection 20A, and is prescribed 
by the inclined plane on the left-hand side of 22A. Therefore, since the field of orientation is prescribed 
by only the projection and hollow which were established in one substrate, the precision of an assembly 
does not influence. 

[0128] The example explained until now is an example aiming at a big angle of visibility being obtained 
covering all the directions. However, depending on the application of a liquid crystal panel, a big angle of 
visibility is just obtained in the case where an angle of visibility does not necessarily need to be large, 
and the specific bearing. By using the technique of the orientation division by the domain regulation 
means explained until now, LCD suitable for such an application is realizable. Next, the example which 
applied the technique of this invention to LCD of such a particular application is explained. 
[0129] Drawing 105 is drawing showing the panel structure of the 24th example, (1) shows a plan and (2) 
shows the sectional view of Y-Y' of (1). Like illustration, the straight-line-like projections 20A and 20B 
are formed in substrates 16 and 17 in the same pitch, respectively, and from the location which 
counters, Projections 20A and 20B are shifted a little, and are arranged. In other words, it is the 
structure shown in drawing 102, and the field of B is made very narrow and almost is made into the field 
of A. 

[0130] The panel of the 24th example is used for example, for the projection mold LCD. The viewing- 
angle property of the projection mold LCD may be narrow, its speed of response is quick, and to be high 
brightness by high contrast is demanded, the direction of orientation of the panel of the 24th example is 
an one direction substantially (mono-domain) — it is — a sake — a viewing-angle property — the 
former — it is the same as VA method, and cannot be said as fitness. However, since Projections 20A 
and 20B are formed, a speed of response improves very much like LCD of an example explained until 
now compared with the conventional thing. Moreover, about contrast, since the thing of the same level 
as other VA methods is obtained, compared with conventional TN method and a conventional IPS 
method, it is good. As drawing 27 explained, since orientation is in disorder and leakage light penetrates, 
in order to make contrast high, as for the part of Projections 20A and 20B, it is desirable to shade the 
part of Projections 20A and 20B. On the other hand, about brightness, it is desirable to make the 
numerical aperture of the pixel electrode 13 high. Then, as shown in drawing 105, Projections 20A and 
20B are formed in the edge section of the pixel electrode 1 3. Thereby, it becomes high brightness about 
Projections 20A and 20B, without reducing a numerical aperture. 

[0131] From the point of a speed of response, although it is desirable to narrow spacing of Projections 
20A and 20B, it is necessary to arrange Projections 20A and 20B in the range of the pixel electrode 13 
for that purpose. If Projections 20A and 20B are formed in the range of the pixel electrode 13, it is 
necessary to shade the part and the part numerical aperture will fall. Thus, a speed of response, 
contrast, and brightness have the relation of a trade-off, and it is necessary to set them up suitably 
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according to the purpose of use etc. 

[0132] Drawing 106 is drawing showing the structure where the viewing-angle property of three 
directions realizes the good LCD panel using the technique which forms the mono-domain of the 24th 
example. With this structure, Projections 20A and 20B are formed so that the field of the same 
orientation of two longitudinal directions of a rate and the field of the orientation of one lengthwise 
direction may be formed in one pixel. As the field of the same orientation of two longitudinal directions 
of a rate is shown in drawing 102, it is formed by half-pitch ** carrying out Projections 20A and 20B, 
and arranging them, and the field of the orientation of one lengthwise direction is formed by approaching 
and arranging Projections 20A and 20B, as shown in drawing 105. Thereby, although right and left and a 
lower viewing-angle property are good, the panel in which an upper viewing-angle property is inferior to 
other directions is realized. 

[0133] LCD like the 24th example is prepared in high locations prepared on the door of an electric car, 
such as a display, and is used for the display arranged so that many men may look up from the bottom. 
As shown in drawing 87, LCD of VA method which performs orientation division by LCD of VA method, a 
projection, etc. which do not perform orientation division cannot say that the speed of response 
between halftone is enough, although the speed of response from white or white to [ from black ] black 
is good compared with TN method etc. Such a point is improved in the 25th example. 
[0134] Drawing 107 is drawing showing the panel structure in the 25th example, (1) shows the 
configuration of the projection seen from the panel side, and (2) is a sectional view. The part from which 
the location of projection 20B is changed and spacing with projection 20A differs within one pixel like 
illustration is prepared. Therefore, the rate of the domain by which orientation is carried out to a 2-way 
is made equally, and the viewing-angle property is symmetrical. By making it structure like illustration, it 
seems that the speed of response between halftone has improved. This principle is explained with 
reference to drawing 111 from drawing 108. 

[0135] Drawing 108 is drawing showing the structure of the panel manufactured in order to measure 
change of the speed of response by projection spacing, and permeability. The height of Projections 20A 
and 20B is 1.5 micrometers, width of face is 10 micrometers, and the thickness of a liquid crystal layer 
is 3.5 micrometers. The speed of response and permeability of the field of a gap d1 when setting one 
gap d1 of a projection to 20 micrometers, changing the gap d2 of another side, and changing the 
electrical potential difference impressed to inter-electrode between [ equivalent to halftone ] 0V and 3V 
and the field of d2 were measured. 

[0136] Drawing 109 is a graph which shows the result of the speed of response measured as mentioned 
above. This graph is equivalent to what extracted the object part shown in drawing 20. It turns out that 
the response time falls as a gap d2 becomes narrow so that clearly from drawing. (1) of drawing 1 10 
shows change of the permeability when changing applied voltage by making a gap d2 into a parameter. 
(2) of drawing 1 10 shows the time for change of the permeability when changing the electrical potential 
difference which made the gap d2 the parameter to 3V from 0V. From drawing 1 10, by making the gap d2 
of a projection small shows that the speed of response of halftone is improved sharply. However, the 
maximum permeability falls by making the gap d2 of a projection small. (1) of drawing 111 — every — it 
is the graph which normalized and showed time amount change of the permeability of d2, and (2) is 
drawing explaining orientation change of liquid crystal. As shown in (1) of drawing 111, when it makes 
time amount until permeability reaches 90% of the maximum permeability into the ON response time and 
the ON response time in case Ton2 and d2 are 30 micrometers about the ON response time in case 
Ton1 and d2 are 20 micrometers about the ON response time in case d2 is 10 micrometers is set to 
Ton3, it is the order of TonKTon2<Ton3. As shown in (2) of drawing 1 1 1, at the time of no electrical- 
potential-difference impressing, only the liquid crystal near the projection is carrying out orientation of 
producing such a difference at right angles to the slant face of a projection, and orientation of the liquid 
crystal which is separated from a projection is carried out at right angles to an electrode. Although liquid 
crystal will incline if an electrical potential difference is impressed, to which direction it inclines can take 
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the direction of 360 degrees to a shaft perpendicular to an electrode. Orientation of the liquid crystal 
near the projection is carried out so that orientation may be carried out at the time of no electrical- 
potential-difference impressing and the liquid crystal between projections may meet it by making this 
into a trigger. Thus, the domain which carries out orientation is formed in the same direction. Therefore, 
orientation is carried out to a high speed, so that it is close to a projection. 

[0137] As mentioned above, the response time between black and white is fully short at LCD of the 
present VA method, and it is the response time in halftone that a speed of response becomes a problem. 
In the case of structure as shown in drawing 107, the permeability in the narrow field of gap d2" changes 
for a short time, and the permeability in the large field of gap d2' changes slowly, although the field of 
gap d2" is narrower than the field of gap d2' and the rate which contributes to permeability is small — 
human being s eyes — a logarithm — since it has a property [-like ] — gap d2' — even if the 
permeability in the narrow field of changes for a while, it catches as a comparatively big change. 
Therefore, if the permeability in the narrow field of gap d2" changes for a short time, it will be sensed 
that it changed rapidly as a whole. 

[0138] As mentioned above, if it is the panel of the 25th example, it seems that the speed of response 
between halftone has improved, without reducing permeability. Drawing 1 12 is drawing showing the panel 
structure of the 26th example. Although it prepares in substrates 16 and 17 in pitches [ Projections / 
20A and 20B ] and electrodes 12 and 13 are formed on it in the 26th example like illustration, it is made 
not to form an electrode in one slant face of Projections 20A and 20B, and the perpendicular orientation 
film is formed further. And it arranges so that the slant faces in which the electrode is not formed may 
adjoin the slant face in which the electrode of Projections 20A and 20B is formed. In the field between 
the slant faces in which the electrode is not formed, orientation of the liquid crystal is carried out at 
right angles to this slant face, and, thereby, the direction of orientation is determined. In addition, since a 
broken line shows the electric field in a liquid crystal layer all over drawing and orientation of the liquid 
crystal is carried out in accordance with electric field, the direction of orientation by the electric field 
near [ in which the electrode is not formed ] a slant face is in agreement with the direction of 
orientation by the slant face. 

[0139] On the other hand, between the slant faces in which the electrode is formed, although orientation 
of the liquid crystal near a slant face is perpendicularly carried out to the slant face, the direction of 
orientation of the electric field in this field differs from the direction of orientation by the slant face. 
Therefore, if an electrical potential difference is impressed, except for near a slant face, orientation of 
the liquid crystal of this field will be carried out in accordance with electric field. Thereby, the direction 
of orientation in two fields becomes equal, and mono-domain orientation is obtained. 
[0140] It has a negative refractive-index anisotropy on the panel of the 26th example, and the viewing- 
angle property about contrast when a retardation piles up the same phase contrast film as the 
retardation of a liquid crystal panel is shown in drawing 113. High contrast was acquired covering the 
large angle of visibility. In addition, when this panel was built into a projection mold projector, it became 
300 or more contrast ratios. In addition, the contrast ratio obtained when LCD of the usual TN method 
is included in a projection mold projector is about 100, and it turns out that it has been improved sharply. 
[0141] When the panel which prepared the projection as domain regulation means, such as the 1st 
example, was driven, degradation of display quality was seen [ near a gate bus line and the data bus 
line ]. The very small domain field which is not desirable occurred near the bus line, and, as for this, 
saying for turbulence and a speed of response to fall [ the orientation of liquid crystal ] with the 
generating understood. Generating of such turbulence reduces a viewing-angle property ****** 
property further. Such a problem is solved in the 27th example explained below. 

[0142] Drawing 114 is drawing showing the example of the pattern which repeats the projection of the 
straight line shown in the 1st example. This projection pattern was repeated in the pitch predetermined 
in the projection of fixed height with fixed width of face, therefore, the drawing 114 — the width of face 
I and Gap m of a projection — respectively fixed value 11 ml it is . In addition, although an example 
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which is different by the projection formed in one substrate about the width of face of a projection and 
the projection formed in the substrate of another side is shown, about the projection formed for every 
substrate, width of face I is fixed. Moreover, it was fixed also about height [ of a projection ] h. 
[0143] Drawing 1 15 is drawing showing the wavelength dispersion property of the optical anisotropy of 
the used liquid crystal. Short wavelength is known by that retardation deltan becomes large like 
illustration. Therefore, retardation deltan becomes large in the order of a blue (B) pixel, a green (G) pixel, 
and a red (R) pixel, and a difference arises in retardation deltan while passing a liquid crystal layer by the 
color. The thing small as much as possible of this difference is desirable. 

[0144] Drawing 116 is drawing showing the projection pattern of the 27th example of this invention, the 
27th example — blue (B) pixel 13B — green — by each pixel of (G) pixel 13G and (Red R) pixel 13R, 
although the width of face I of a projection is the same, the gap m of a projection is made into a 
different value, concrete — m — Bpixel13B — ml G pixel 13G — m2 Rpixel13R — nr»3 carrying out — 
**** — ml >m2 >m3 it is . 

[0145] The effect of the electric field vector which a liquid crystal molecule receives becomes strong, 
and can control the problem of the electric field vector accompanying a drive, so that the gap m of a 
projection is small. Drawing 1 1 7 is drawing showing the result of having changed the gap of the 
projection by the relation between applied voltage and permeability, and having measured it, and since a 
numerical aperture will increase so much if Gap m becomes large, permeability's improves. Since the 
wavelength dispersion property of the optical anisotropy of liquid crystal is as in drawing 1 1 5, by 
changing the gap m of a projection for every color pixel, as shown in drawing 1 16, it can make small the 
difference of retardation deltan while passing a liquid crystal layer by the color, and can improve a color 
property. 

[0146] Drawing 118 is drawing showing the projection pattern of the 28th example of this invention, the 
28th example — blue (B) pixel 13B — green — by each pixel of (G) pixel 13G and (Red R) pixel 13R, 
although the gap m of a projection is the same, width of face I of a projection is made into a different 
value. Effectiveness is the same as the 27th example. Drawing 119 is drawing showing the projection 
pattern of the 29th example of this invention. In the 29th example, it sets in each pixel, and is the value 
ml small in the field near the gate bus line of a top and the bottom about the gap m of a projection. It 
carries out and is the big value m2 in a central field. It is carrying out. [ near /, such as a gate bus line 
and a data bus line, / the bus line ], by the electric field vector accompanying a drive, the domain which 
falls on the condition that a liquid crystal molecule does not fit a display may occur, and this was 
reducing display quality. Effect of the electric field vector which narrows the gap of a projection in the 
field near a gate bus line in the 29th example, arid a gate bus line generates is made hard to be 
influenced. Generating of the domain which is not desirable is controlled by this, and display quality 
improves. In addition, since the part numerical aperture will fall and it will become dark if the gap of a 
projection is narrowed, the larger one of the gap of the projection from the point of a numerical aperture 
is good. By making it a projection pattern like the 29th example, the effect of the electric field vector 
which makes decline in a numerical aperture the minimum and a gate bus line generates can be reduced. 
[0147] Drawing 120 is drawing showing the pixel structure at the time of actually realizing the projection 
pattern of the 29th example of drawing 1 19. Drawing 121 is drawing showing the projection train of the 
30th example of this invention. Like illustration, the height of a projection is gradually changed in the 
30th example. Drawing 124 is drawing showing change of the permeability of the black condition as 
opposed to [ in drawing 125 ] the height of a projection for change of the permeability of confession 
voice [ as opposed to the height of a projection for change of applied voltage when change of applied 
voltage when drawing 122 changes the height of a projection, and the relation of permeability changes 
the height of a projection in drawing 123, and the relation of a contrast ratio ]. It is the result of 7.5 
micrometers, 15 micrometers, and eel thickness setting to about 3.5 micrometers the width of face and 
the gap of a resist in which these drawings form a projection, respectively, setting the height of a resist 
to 1.537 micrometers, 1.600 micrometers, 2.3099 micrometers, and 2.4486 micrometers, and measuring 
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permeability and a contrast ratio with an experimental device. 

[0148] If a resist becomes high, according to it, confession voice (at time of 5V impression) permeability 
will also increase from this result. Since this has the large projection which bears the auxiliary role for 
making liquid crystal incline, it is considered to be for a liquid crystal molecule to fall more certainly. The 
more the height of a projection also increases the permeability (leakage light) in a black condition (at the 
time of no electrical-potential-difference impressing), the more it increases. This is not so desirable in 
order to act in the direction on which black level is dropped. Therefore, since contrast (white brightness 
/ black brightness) falls so that a projection becomes high, a protection-from-light ingredient is used as 
an ingredient of a projection, and, as for the height of a projection, it is desirable not to make it not 
much high. 

[0149] make it any — since the orientation condition of liquid crystal is changeable by changing the 
height of a projection, a better display is attained by changing the height of a projection for every color 
pixel, adjusting a color property or setting up the height of a suitable projection according to distance 
with a bus line. For example, in R pixels, the height of a projection is made high, the height of a 
projection is made small in order (G pixels and B pixels), or into 1 pixel, near the bus line, it is high in the 
height of a projection and the height of a projection is made low in the center section. 
[0150] In addition, even if it increased the height of a projection to the same height as eel thickness, it 
checked once that a screen display was possible satisfactory, therefore, the height of a projection is 
shown in (1) of drawing 126 — as — eel thickness — the same — or as shown in (2) of drawing 126, a 
projection can be prepared in the location where two substrates counter, and the role of a panel spacer 
can be made a projection by making it the sum of those height become the same as eel thickness. 
[0151] Drawing 127 is drawing showing the projection pattern of the 31st example. Here, as shown in (1) 
of drawing 127, a side face specifies the inclination of the side face of a projection on the square theta 
with a substrate (electrode) to make. Suppose that this include angle is called a taper angle. In the 31st 
example, the taper angle theta of projection 20 presupposes that some values can be taken as shown in 
(2) of drawing 127. Generally, the orientation condition that liquid crystal falls becomes good, so that the 
taper angle theta is large. Therefore, since the orientation condition of liquid crystal is changeable by 
changing the taper angle theta, a better display is attained by changing the taper angle theta for every 
color pixel, adjusting a color property or setting up the suitable taper angle theta according to distance 
with a bus line. For example, in R pixels, it is large in the taper angle theta, and the taper angle theta is 
made small in order (G pixels and B pixels), or near the bus line, it is large in the taper angle theta in 1 
pixel, and the taper angle theta is made small in the center section. 

[0152] since the orientation restraining force of a projection changes by changing the gap of a projection, 
width of face, height, a taper angle, etc. as explained above — every color pixel — or these conditions 
are changed within 1 pixel, it distinguishs between the orientation restraining force of a projection 
partially, and it becomes possible to bring the viewing-angle property and speed of response of liquid 
crystal close to an ideal condition. As shown in drawing 1 15, the retardation of liquid crystal is 
dependent on wavelength. Then, while raising the brightness of a white display paying attention to this 
property, the example of the liquid crystal panel which realized the speed of response high about all 
color pixels is explained. 

[0153] First, the wavelength dependency of VA method is explained briefly. Drawing 128 is drawing 
showing change by electrical-potential-difference impression of the twist angle of a liquid crystal layer 
at the time of giving a twist angle by the liquid crystal display panel of a perpendicular orientation (VA) 
method using the liquid crystal (n mold liquid crystal) which has a negative dielectric anisotropy. At the 
time of no electrical-potential-difference impressing, on one substrate front face, orientation is carried 
out in the direction of 90 degrees, and orientation is carried out in the direction of 0 times, and it is 
twisting 90 degrees in the substrate front face of another side. Although only the liquid crystal molecule 
near the substrate front face will twist along with the achoring energy on the front face of a substrate if 
an electrical potential difference is impressed in this condition, in the other layer, the twist hardly 
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occurs. Therefore, it does not become rotatory-polarization (TN) mode substantially, but becomes 
birefringence mode. Drawing 129 is drawing showing change of the relative luminance (permeability) to 
change of retardation deltand in TN mode and birefringence mode. Like illustration, birefringence mode 
shows a steeper permeability property to deltand of liquid crystal compared with TN mode. As 
mentioned above, in the perpendicular orientation liquid crystal using n mold liquid crystal, a polarizing 
plate is used as a cross Nicol's prism, and it is considering as the white display at the time of a black 
display and electrical-potential-difference impression at the time of no electrical-potential-difference 
impressing. 

[0154] Drawing 130 is drawing showing change of the permeability to change of deltand in each 
wavelength (R:670nm, G:550nm, B:450nm). If permeability sets the thickness of a liquid crystal layer as 
the greatest deltand from this drawing to deltand from which the brightness in a white display serves as 
max, i.e., the wavelength of 550nm, since the permeability to 450nm will become low too much, the 
thickness of a liquid crystal layer was set up thinness from the thickness which can be found from 
brightness max, and coloring in a white display has been pressed down. Therefore, the brightness in a 
white display is dark compared with TN mode, and in order to obtain white brightness equivalent to the 
liquid crystal display panel in TN mode, it is necessary to make back light brightness bright. However, for 
making back light brightness bright, it is necessary to enlarge power consumption of lighting, and the 
applicability of a panel will be limited, since [ moreover, ] the permeability to 450nm becomes low too 
much compared with TN mode when thickness of a liquid crystal layer is thickened by white brightness 
serious consideration — a white display — setting — a panel — **** stripes with yellow — it might be 
unacquainted and there was a problem. 

[0155] on the other hand, in order to extend the visual field range, adding a phase contrast film was 
performed, but when the thickness of a liquid crystal layer became thick, color change of the direction 
of a polar angle (right and left) became large, and even when the retardation value of a phase contrast 
film was the same, there was a problem that the color difference became larger. So, in the 32nd example, 
the thickness of the liquid crystal layer of each color pixel is set up according to an individual so that 
permeability may serve as max at the time of driver voltage impression. A difference arises in a speed of 
response, and when action indication is performed, it becomes impossible however, to display a color 
tone correctly, if the thickness of a liquid crystal layer differs. So, in setting the thickness of a liquid 
crystal layer as a different value for every color pixel, the means which makes the speed of response of 
liquid crystal homogeneity is needed. 

[0156] Drawing 131 is drawing showing change of the liquid crystal speed of response to the gap of the 
projection or slit at the time of setting up deltand of a liquid crystal layer so that the permeability 
greatest on three sorts of above-mentioned wavelength may be obtained in a liquid crystal layer. A liquid 
crystal speed of response falls as the thickness of a liquid crystal layer becomes thick. In the LCD panel 
of VA method which controls orientation using a projection, although a liquid crystal speed of response 
changes with the dielectric constant of a projection, a projection configuration, the gaps of a projection, 
etc., if a dielectric constant, the configuration of a projection, and height are fixed, a speed of response 
will become quick, so that the gap of a projection becomes narrow. It is drawing 131, for example, in 
order to set the speed of response of liquid crystal to 25ms, the gap of a projection or a slit is known by 
that it is necessary to set it as 25 micrometers in G pixels, and to set it as 20 micrometers by B pixels 
at 30 micrometers by R pixels. 

[0157] Moreover, drawing 132 is drawing showing a projection or change of the numerical aperture to 
the gap of a slit. In R pixels, in 20 micrometers, when it is set as 25 micrometers in G pixels and set as 
30 micrometers in B pixels, permeability becomes 80%, 83.3%, and 85.7%, and a difference produces the 
gap of a projection or a slit from drawing 131 at permeability, respectively. While setting up according to 
the individual so that permeability might serve as max in the thickness of the liquid crystal layer of each 
color pixel in the 32nd example in consideration of the above point at the time of driver voltage 
impression, the area of each color pixel was changed so that the gap of a projection might be adjusted, 
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the speed of response in each color pixel might be made in agreement and permeability might be further 
in agreement. 

[0158] Drawing 133 is drawing showing the panel structure of the 32nd example. Like illustration, there 
was no R pixel part in both substrates 16 and 17, and a G pixel part is 0.55 micrometers in thickness, 
and formed the structure 71 whose thickness of a B pixel part is 1.05 micrometers. This thickness 
computed optimum conditions by the simulation about the birefringence mode of VA method in which n 
mold liquid crystal was used, furthermore, the height of projection 20A — by R pixels, it was made 1.9 
micrometers by G pixels, and was made 2.45 micrometers by B pixels at 1.4 micrometers, furthermore, 
the gap of a projection — by R pixels, it was made 25 micrometers by G pixels, and was made 20 
micrometers by B pixels at 30 micrometers. Furthermore, B pixels : G pixels : R pixels surface ratio was 
set to 1:1.03:1.07. That is, pixel area was made into R pixels > G pixels > B pixels order. 
[0159] Acrylic resin was used for the structure 71, and after applying the resist so that it might become 
the thickness of 1.4micro by B pixels, it considered it as the projection with a width of face of 5 
micrometers by the photolithography. Moreover the perpendicular orientation film was applied, the 3.6- 
micrometer spacer was sprinkled, the seal was formed, and liquid crystal after hardening was poured in 
for lamination and a seal, thus, the thickness of a liquid crystal layer — by R drawing, it is set to 4.6 
micrometers in G pixels, and is set 3.6 micrometers to 5.7 micrometers by B drawing. 
[0160] Drawing 134 is drawing showing the panel structure of the modification of the 32nd example 
which formed the projection in the CF substrate 16 and formed the slit 21 in the pixel electrode 13 of 
the TFT substrate 17. In this modification, there was no R pixel part in the CF substrate 16, and a G 
pixel part is 1.1 micrometers in thickness, and formed the structure 71 of the acrylic resin whose 
thickness of a B pixel part is 2.1 micrometers. After applying so that it might become the thickness of 
1.4micro by B pixels about a resist on it, it considered as the projection with a width of face of 5 
micrometers by the photolithography, thereby — the height of a projection — by R pixels, it is set to 2.5 
micrometers by G pixels, and is set to 1.4 micrometers to 3.5 micrometers by B pixels, the gap of 
projection 20A and a slit — by R pixels, it was made 25 micrometers by G pixels, and was made 20 
micrometers by B pixels at 30 micrometers. B pixels : G pixels : R pixels surface ratio was set to 
1:1.03:1.07. 

[0161] The biaxial phase contrast film (retardation value of 320nm) which set the panel of the 32nd 
example manufactured as mentioned above and its modification by deltand of a G-pixel liquid crystal 
layer was added, and the color difference in panel permeability, an angle of visibility, and the direction of 
a polar angle (0 times [ -80 ]) was measured. The result is shown in drawing 252. In addition, Example A 
shows the 32nd example, Example B shows a modification, and drawing 252 shows the measurement 
result in the conventional example which changed the thickness of a liquid crystal layer as a reference 
value. 

[0162] In order to gather permeability as shown in drawing 252, and the conventional example 1 shows, if 
thickness of a liquid crystal layer is thickened, the permeability (brightness) in a transverse plane will be 
made highly, but since the optical path length becomes long in the direction of a polar angle, the 
permeability of angle wavelength is changed sharply and the color difference becomes large. On the 
other hand, by the panel of the 32nd example and its modification, in order to equalize the speed of 
response of liquid crystal, projection or gap width of face of a slit is narrowed by G pixels with R pixels, 
and the part permeability with a low numerical aperture is falling from the conventional example 2. 
However, since the thickness of each liquid crystal layer is set up so that it may become permeability 
max at the time of driver voltage impression (white display), the color difference in the direction of a 
polar angle is small. 

[0163] White brightness can be made bright just like TN mode, without coloring a panel in the large 
angle-of-visibiltty range, if it is the panel of the 32nd example and its modification. Moreover, since the 
liquid crystal speed of response is equalized according to the thickness of a liquid crystal layer, even 
when a movie display is performed, the good display of color reproduction nature is obtained. Next, the 
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structure form of a projection is explained. 

[0164] When forming a projection on the electrode 12 of the CF substrate 16 and the TFT substrate 17, 
and 13, after forming an electrode by the ITO film, it is possible to apply a resist and to carry out 
pattern NINGU by the photolithography. If it is this approach, since it can make with a well-known 
technique, explanation is omitted here. When making a projection by the above approaches, it will be 
necessary to establish the process for forming a projection pattern independently. If a projection can be 
formed in a TFT substrate, using the conventional process as it is, the increment in a process can be 
prevented. When it is possible to carry out patterning of the insulating layer used at the conventional 
process further, and to leave a projection pattern, in forming an insulating projection and forms a 
conductive projection, it is possible to carry out patterning of the conductive layer used at the 
conventional process further, and to leave a projection pattern. 

[0165] Drawing 135 is drawing showing the structure of the TFT substrate of the 33rd example. It is the 
structure for forming an insulating projection in the 33rd example using the insulating layer used at the 
conventional process. With this structure, the ITO electrode 13 is formed first, an insulating layer is 
formed on it, and the part of the ITO electrode 13 is removed. At this time, it leaves the part of 
projection 68. Furthermore, although the gate electrode 31 is formed, and an insulating layer is formed 
further and removed except a required part, if the thickness of a projection is required at this time, it 
will leave the part of projection 68. The rest forms a data bus line and TFT as usual. A reference number 
41 is a drain electrode (data bus line), 65 is a channel protective coat by a diagram, it is a wiring layer 
for 66 to separate a component, and 67 is the layer of a transistor of operation. The ITO electrode 13 
and a source electrode are connected by the hole. 

[0166] Drawing 136 is the example of the projection pattern manufactured in the 33rd example, is the 
parallel projection of the shape of a straight line for (1) to form two orientation division fields, and is a 
zigzag projection for (2) to form four orientation division fields. In drawing, the part shown with a 
reference number 68 is equivalent to a projection, and 69 is equivalent to a pixel part. Drawing 137 is 
drawing showing the panel structure of the 34th example. It is the structure for forming a conductive 
projection in the 34th example using the conductive layer used at the conventional process. With this 
structure, the TFT protection-fronrHight metal layer 70 for shading TFT first is formed, an insulating 
layer is formed on it, and the ITO electrode 13 is formed further. Furthermore, an insulating layer is 
formed, a data bus line and the source 41 of TFT, and a drain 42 are formed, and an insulating layer 72 
is formed on it. And although the layer of the gate electrode 31 is formed and this layer is removed 
except for the part of a gate electrode, it leaves partial 20B of a projection then. 

[0167] Drawing 138 is the example of the projection pattern manufactured in the 34th example, is the 
parallel projection of the shape of a straight line for (1) to form two orientation division fields, and is a 
zigzag projection for (2) to form four orientation division fields. In drawing, the part shown by reference 
number 20B is equivalent to a projection. A reference number 35 is CS electrode. Although the CS 
electrode 35 is prolonged along with the edge of a pixel electrode so that it may act as a black matrix, it 
is separated with projection 20B. Although the CS electrode 35 becomes a certain electrical potential 
difference to the pixel electrode (ITO electrode) 13, this is because there is a possibility of having a bad 
influence on the orientation of liquid crystal, when this electrical potential difference is impressed to 
projection 20B. 

[0168] Drawing 139 is drawing showing the process which manufactures the TFT substrate of the panel 
of the 35th example. As shown in (1), pattern NINGU of the gate electrode 31 is carried out on a glass 
substrate 17. Next, the SiNx layer 40, the amorphous silicon (alpha-Si) layer 72, and the SiNx layer 65 
are formed in order. Furthermore, as shown in (2), it leaves only the part of a channel protective coat 
and the SiNx layer 65 is etched to the alpha-Si layer 72. Furthermore, n+ An alpha-Si layer and the 
Ti/aluminum/Ti layer equivalent to a data bus line, the source 41, and a drain 42 are formed, and it 
etches so that it may leave only the part which is equivalent to a data bus line, the source 41 , and a 
drain 42 in pattern NINGU. As shown in (4), after forming the SiNx layer equivalent to the last protective 
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coat 43, it leaves the parts 43B and 40B (equivalent to a part and a projection required for an insulation, 
and etches to the front face of a glass substrate 1 7. At this time, the contact hole of the source 
electrode 41 and a pixel electrode is also formed in coincidence. Under the present circumstances, the 
source electrode 41 becomes an etching stopper. Furthermore, pattern NINGU of the ITO electrode 
layer is formed and carried out, and the pixel electrode 13 is formed. Therefore, the height of a 
projection serves as the SiNx layer 40 and the sum of the last protective coat 43. 
[0169] Drawing 140 is drawing showing the structure of the modification of the panel of the 35th 
example, and when etching the SiNx layer equivalent to the last protective coat 43, it is etched to the 
top face of the SiNx layer 40. Therefore, the height of a projection is the thickness of the last protective 
coat 43. Drawing 141 is drawing showing the process which manufactures the TFT substrate of the 
panel of the 36th example. As shown in (1), pattern NINGU of the gate electrode 31 is carried out on a 
glass substrate 1 7. Next, pattern NINGU of the ITO electrode layer is formed and carried out, and the 
pixel electrode 13 is formed. As shown in (2), the SiNx layer 40, the amorphous silicon (alpha-Si) layer 
72, and the SiNx layer 65 are formed in order. Furthermore, it leaves only the part of a channel 
protective coat and the SiNx layer 65 is etched to the alpha-Si layer 72. Furthermore, n+ An alpha-Si 
layer is formed. As shown in (3), it leaves partial 40B equivalent to a required part and a required 
projection, and etches to the front face of the pixel electrode 13. As shown in (4), the Ti/aluminum/Ti 
layer equivalent to a data bus line, the source 41, and a drain 42 is formed, and pattern NINGU is carried 
out so that it may leave only the part equivalent to a data bus line, the source 41, and a drain 42. And it 
is n+, using a data bus line, the source 41, and a drain 42 as a mask. An alpha-Si layer and alpha-Si 72 
are etched. As shown in (5), after forming the SiNx layer equivalent to the last protective coat 43, it 
leaves the parts 43B and 40B equivalent to a part and a projection required for an insulation, and etches 
to the front face of the pixel electrode 1 3. 

[0170] As mentioned above, although the example about manufacture of projection 20B by the side of 
the TFT substrate 17 was explained, there are various kinds of modifications according to the structure 
of the TFT substrate 17 etc. make it any — a manufacturing cost can be reduced by using with the 
process of other parts of the TFT substrate 17 in common, and manufacturing a projection. As already 
explained, since the direction of the orientation regulation by the slant face and the direction of the 
projection of the dielectric prepared on the electrode of the orientation regulation by the electric field in 
a projection part correspond, it has the advantage that the stable orientation is obtained. However, a 
projection is the dielectric prepared on the electrode, since the orientation film is formed on it, in inter- 
electrode [ of a pair ], the inside of a liquid crystal cell serves as unsymmetrical structure, and a charge 
tends to collect with impression of an electrical potential difference. Therefore, the residual DC 
electrical potential difference became high, and there was a problem that the phenomenon called the 
so-called "printing" occurred. 

[0171] Drawing 142 is drawing showing the relation between the thickness of the dielectric on an 
electrode, and the magnitude of a residual DC electrical potential difference, and (1) is the graph which 
shows the relation and it shows the part in which (2) is equivalent to thickness d of a dielectric, and the 
location where "printing" occurs. As the perpendicular orientation film 22 is also a dielectric and is 
shown in (2) of drawing 142, the height of a projection and the sum of the perpendicular orientation film 
22 are equivalent to thickness d of a dielectric. As shown in (1) of drawing 142, a residual DC electrical 
potential difference increases with the increment in d. Therefore, it is easy to generate printing in the 
part of projection 20 shown in (2) of drawing 142. This is also the same as when forming a hollow with a 
dielectric on an electrode like the 18th example of drawing 95. It is made for such a problem not to 
occur in the 37th example explained below. 

[0172] Drawing 143 is drawing showing the projection structure of the 37th example, (1) is the 
perspective view of projection 20 and (2) is a sectional view. Like illustration, projection 20 has width of 
face of 7 micrometers, and width of face on top is [ height ] about 1-1.5 micrometers in about 5 
micrometers. Besides, many detailed holes are established in the field. The diameter of this detailed hole 
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is 2 micrometers or less. Drawing 144 is drawing showing the structure form of the projection (CF 
substrate side) which has the above-mentioned detailed hole. As shown in (1), the glass substrate with 
which the counterelectrode 12 of the ITO film was formed is washed. As shown in (2), on it, sensitization 
resin (resist) and the resist layer 351 is formed. [ apply and ] As shown in (3), the mask pattern 352 
which penetrates parts other than a projection and the part of a hole is stuck, and it exposes. The 
projection 20 as developed this and shown in (4) was obtained. Furthermore, if BEKU, projection 20 will 
contract, and as shown in (5), a side face will turn into a slant face. 

[01 73] When what formed the detailed hole in the projection as mentioned above, and the substrate 
which is not formed were assembled and the residual DC electrical potential difference was measured by 
flicker method of elimination (DC:3V and AC:2.5 V and the temperature C of 50 degrees, DC impression 
time amount 10 minutes), when a detailed hole was formed, it was 0.09V, and it was 0.25V when the 
detailed hole was not formed. Thus, since a residual DC electrical potential difference is reduced, 
printing stops being able to occur easily. 

[0174] Orientation of the liquid crystal molecule is carried out at right angles to slant faces, such as a 
projection, and it carries out orientation at right angles to electric field. However, when spacing of a 
projection became small to extent of the above-mentioned detailed hole, it turned out that orientation 
will not be carried out to the slant face of a detailed part. Therefore, in the part of the top face of a 
projection, orientation is carried out according to it in response to the effect of the orientation by the 
slant face of both sides. Drawing 145 is drawing showing the projection structure of the 38th example. In 
the 38th example, the slot where thickness with a width of face of 3 micrometers is thin was established 
in the bottom of projection 20B of 7.5-micrometer width of face by the side of a TFT substrate. 
Furthermore, the protection-fronrHight layer 34 of chromium nature is formed in the bottom of 
projection 20B. Such projection 20B can be manufactured by the same approach as the 37th example. It 
is 0.10V and the result comparable as the 37th example was obtained by the result of having measured 
the residual DC electrical potential difference with the projection structure of the 38th example. 
[0175] Although a liquid crystal molecule may not carry out orientation in the direction perpendicular to 
a substrate in the part of a slot at the time of no electrical-potential-difference impressing but a 
perpendicular stacking tendency may deteriorate like illustration with the projection structure of the 
38th example, since the light-shielding film 34 is formed and the leakage light by the abnormalities in 
orientation of this part is shaded, contrast does not fall. Next, it investigated about the cross-section 
configuration of the projection made from the resist. Usually, the resist is carrying out the cross-section 
configuration as shown in (1) of drawing 146 immediately after patterning. However, in the case of the 
method of this invention, the orientation by which the cross section of the boiled-fish-paste (cylinder) 
form which had a gently-sloping inclination somewhat as a cross-section configuration was stabilized 
more is obtained. The substrate immediately after patterning was calcinated by 200-degreeC, and it was 
made to change to a configuration as shows the cross-section configuration of a resist to (2) of drawing 
146 here. Drawing 147 is drawing showing change of the cross-section configuration of the resist when 
changing the temperature which calcinates the resist which carried out patterning. Even if it raised 
burning temperature more than 150-degreeC, the change beyond it of a cross-section configuration was 
small. 

[0176] It is [ besides changing the cross-section configuration of a resist / another / important ] 
reasonable to have calcinated the resist by 200-degreeC. The resist used for the prototype will react 
with the solvent of the orientation film only by performing the usual baking processing (135-degree-C 40 
minutes), and the reason will melt. In this example, the resist is calcinated at temperature high 
beforehand enough before orientation film formation, and it prevented reacting with the orientation film. 
[0177] In addition, in the projection explained until now and the examples to create, such as the 1st 
example, a resist is calcinated by 200-degreeC, the cross-section configuration of a resist is made into 
the shape of boiled fish paste, and the data explained until now are also twisted to the projection 
pattern of a boiled-fish-paste-like cross-section configuration. In the above-mentioned example, 
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although the cross-section configuration of a resist was made into the boiled-fish-paste (cylinder) form 
with burning temperature, depending on the line breadth of a resist, it becomes nature and a boiled-fish- 
paste form. Drawing 148 is drawing showing the line breadth of a resist, and the relation of a cross- 
section configuration. Line breadth has nature and a desirable boiled-fish-paste form in about 5 
micrometers. From now on, if it is about 7 micrometers or less in line breadth, it will be thought that the 
resist of the cross-section configuration of a natural boiled-fish-paste form is obtained. With the 
present equipment, although the line breadth of 5 micrometers is realistic, it is thought that the same 
orientation is theoretically obtained with the engine performance of an aligner even if it is submicron line 
breadth. 

[0178] a projection — the TFT flattening agent made from JSR — when generated using positive type 
photoresists, such as HRC-135, the front face had inadequate wettability with the ingredient of the 
perpendicular orientation film, the ingredient of the applied perpendicular orientation film was crawled, 
and the problem that the perpendicular orientation film was not formed on the surface of a projection 
occurred. Drawing 8 is the sectional view of the panel at the time of using a projection as a domain 
regulation means, and is drawing showing the situation of a height. As shown in (1) of drawing 149, a 
color filter, a bus line, etc. are formed on substrates 16 and 17, and the ITO electrodes 12 and 13 are 
formed further. Projections 20A and 20B are formed on it, and the ingredient of the perpendicular 
orientation film 22 is applied on the ITO electrode 12 including Projections 20A and 20B, and 13. 
However, the front face of the photoresist of Projections 20A and 20B had inadequate wettability with 
the ingredient of the perpendicular orientation film, as shown in (2) of drawing 8, it crawled the ingredient 
of the applied perpendicular orientation film, and the problem that the perpendicular orientation film 22 
was not formed in the front face of Projections 20A and 20B had generated it. Such a problem is solved 
in the 39th example. 

[0179] In the 39th example, the front face of a projection is processed so that the ingredient of the 
perpendicular orientation film may make it easy to be attached to the front face of a projection. It is 
possible to form detailed irregularity on the surface of a projection as processing the ingredient of the 
perpendicular orientation film makes it easy to be attached to the front face of a projection, and to raise 
the spreading nature of the ingredient of the orientation film, or to raise wettability with the ingredient of 
the perpendicular orientation film of the front face of a projection. If detailed irregularity is formed on 
the surface of a projection, when the ingredient liquid of the orientation film collects especially on the 
part of concave, crawling of the ingredient of the orientation film on the front face of a projection will be 
reduced, as the concavo-convex formation approach — chemical preparation and physical processing - 
- it is — as chemical preparation — ashing — processing is effective. 

[0180] drawing explaining an example of the manufacture approach of a projection [ in / in drawing 150 / 
the 39th example ] — it is — ashing — it is the example which uses processing. As shown in (1) of 
drawing 150, projection 20 is formed using the above-mentioned photoresist on an electrode (in this 
case, a counterelectrode 12 is sufficient although it is the pixel electrode 13.) 13. For example, 
projection 20 has the shape of a stripe with a width of face [ of 10 micrometers ], and a height of 1.5 
micrometers. Annealing treatment of this is carried out and a cross section is made into the shape of 
boiled fish paste, this substrate — a well-known plasma asher — a projection front face — ashing — it 
processes. Of such plasma ashing processing, a detailed hollow as shown in (2) of drawing 150 is formed 
in a projection front face. In this way, the obtained substrate is washed and dried and perpendicular 
orientation material is applied using a printing machine. At this time, of the effectiveness of the 
irregularity formed on the projection, crawling of orientation material does not happen, but as shown in 
(3) of drawing 150, the perpendicular orientation film is formed all over a projection. Then, a process is 
advanced in the same process as the usual multi-domain VA method. In this way, the obtained liquid 
crystal display has a good display property without the poor display by crawling of the orientation film. 
[0181] ashing — as processing, there is other ozone ashing processing and the effectiveness as plasma 
ashing processing that this was also the same was acquired. Brush washing of the substrate is carried 
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out after the annealing treatment of a projection, using substrate ******** as an approach of forming 
irregularity physically. Thereby, stripe-like irregularity is formed on a projection. Rubbing is carried out 
with the rubbing roller 210 which has fiber 21 1 on a front face, or as an approach of forming irregularity 
physically, otherwise, as shown in (1) of drawing 151, as shown in (2), the irregular roller 213 is pushed 
against the substrate with which the projection 20 was formed, and there is the approach of imprinting 
the irregularity of a roller 213. 

[0182] Drawing 152 is drawing explaining the processing which irradiates ultraviolet rays as processing 
which raises wettability with the ingredient of the perpendicular orientation film on the front face of a 
projection. As explained until now, the same projection 20 as drawing 150 is formed by the photoresist 
on a substrate. Excimer UV irradiation equipment is used for this substrate, and they are 1000 mJ/cm2 
in the environment of 20% or more of oxygen densities. With an exposure, ultraviolet rays with a 
dominant wavelength of 172nm are irradiated. Thereby, the wettability to the ingredient of a substrate 
and the perpendicular orientation film on a projection improves. In this way, the obtained substrate is 
washed and dried and perpendicular orientation material is applied using a printing machine. At this time, 
of the wettability improvement effect by ultraviolet rays, crawling of orientation material does not 
happen but the perpendicular orientation film is formed all over a projection. Then, a process is 
advanced in the same process as the usual multi-domain VA method. In this way, the obtained liquid 
crystal display has a good display property without the poor display by crawling of the orientation film. 
Drawing 153 is a graph which shows change of the rate of crawling of the ingredient of the perpendicular 
orientation film when changing the conditions of the ultraviolet rays which irradiate the projection 
formed by the photoresist. (1) of drawing 153 is a graph with which wavelength and an exposure show 
relation with a rate soon. Its time of 200nm or less is effective, and the wavelength of ultraviolet rays 
has a very small improvement effect, when it is the wavelength beyond it. Moreover, when the 
wavelength of ultraviolet rays is 200nm or less, it is 1000 mJ/cm2. It stopped generating crawling in an 
exposure. (2) of drawing 153 — wavelength — ultraviolet rays 200nm or less — 1000 mJ/cm2 The 
oxygen density when irradiating is a graph which shows relation with a rate soon. In the environment 
where an oxygen density is low, since sufficient quantity of ozone does not occur, it is thought that an 
improvement effect is small. Therefore, wavelength is ultraviolet rays 200nm or less in the environment 
of 20% or more of oxygen densities 1000 mJ/cm2 Irradiating above is desirable. 

[0183] As equipment which wavelength makes generate ultraviolet rays 200nm or less, there is a low- 
pressure mercury lamp other than above excimer UV irradiation equipment, and this may be used. 
Moreover, in the above-mentioned processing, although substrate washing and desiccation were 
performed after the exposure of ultraviolet rays, it may be made to irradiate ultraviolet rays after 
substrate washing and desiccation. In this case, since the exposure of ultraviolet rays is performed just 
before orientation film printing, reduction of the wettability improvement effect by the neglect and 
washing after an exposure can be prevented. 

[0184] Moreover, if the orientation film is formed after applying a silane coupling agent, an orientation 
film solvent, etc. before spreading of the orientation film, crawling on a projection will be improved 
sharply. BEKU (annealing) processing of the substrate is carried out, and, specifically, the configuration 
of a projection is used as a boiled-fish-paste mold as shown in drawing 146. A hexa methyl disilane 
(HMDS) is applied after washing this substrate using a spinner. Perpendicular orientation material is 
applied to this using a printing machine. Thereby, the perpendicular orientation film was formed good on 
the surface of the projection. In addition, you may make it apply N-methyl pyrrolidone (NMP) instead of 
HMDS. Furthermore, even if it is made to carry out within the NMP ambient atmosphere which had 
printing of the perpendicular orientation film sealed, the perpendicular orientation film can be formed 
good on the surface of a projection. In addition, if it considers as the solvent applied before formation of 
the perpendicular orientation film, various ****s, for example, the gamma-butyrolactone which is the 
solvent of the perpendicular orientation film, butyl cellosolve, etc. can be used. 

[0185] Drawing 154 is drawing explaining an example of the manufacture approach of the projection in 
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the 39th example, and is an example (example by the side of CF substrate) which forms a projection 
with the ingredient which distributed the particle. As shown in (1), particle size applies the positive type 
photopolymer (resist) 355 in which the particle 357 of an alumina 0.5 micrometers or less was made to 
mix 5 to 20% on an electrode 12. As shown in (2), negatives are exposed and developed to this using the 
photo mask 356 which shades a projection part. Furthermore, if BEKU, projection 20A as shown in (3) 
will be obtained. The particle 357 of an alumina projects in the front face of this projection 20A, or 
irregularity with the hole detailed on formation now a cage, and a front face where the particle 357 of an 
alumina was missing is formed in it. Therefore, the wettability when applying the perpendicular 
orientation film improves. 

[0186] When the rate of the particle of an alumina exceeds 20%, the photosensitivity of a resist falls and 
it stops being able to carry out pattern NINGU by exposure, although it is necessary to make the rate of 
the particle of the alumina mixed in a resist increase in order to make [ many ] irregularity of the front 
face of a projection in the above-mentioned example. Drawing 155 is drawing showing the manufacture 
approach of the projection in the case of making [ many ] irregularity of the front face of a projection. 
[0187] As shown in (1) of drawing 155, particle size applies the nonphotosensitivity resin which mixed 
the particle 357 of an alumina 0.5 micrometers or less at a big rate on an electrode 12. Furthermore, as 
shown in (2), a resist is applied to the front face, and negatives are exposed and developed using the 
photo mask 358 which shades a projection part. Since a resist remains only in the part corresponding to 
a photo mask 358 by this, if it etches, nonphotosensitivity resin other than a projection part will be 
removed. Furthermore, if BEKU, projection 20A as shown in (3) will be obtained. Although irregularity is 
similarly formed in the front face of this projection 20A, since the rate of the particle 357 of the mixed 
alumina is large, much irregularity is formed and the wettability in the case of applying the perpendicular 
orientation film from the example of drawing 154 improves further. 

[0188] Drawing 156 is drawing showing the another manufacture approach which forms irregularity in the 
front face of a projection by the particle. In this example, after applying a resist 360 to the front face of 
an electrode 12, sprinkle the particle 361 of an alumina and it is made to adhere to the front face of a 
resist 360, and it prebakes after that. As usual, if pattern NINGU of the projection is carried out, 
projection 20A as shown in (2) will be obtained by the back. If this is washed, since the particle 361 of 
an alumina exists or the hole where the particle 361 of an alumina fell out exists, irregularity will be 
formed in the front face of projection 20A. 

[0189] Drawing 157 is drawing explaining an example of the manufacture approach of the projection in 
the 39th example, and is an example which a projection ingredient is made to foam and forms irregularity 
in a front face. The resist which forms projection 20 is applied by a spinner etc., after solvents, such as 
PGMEA (propylene-glycol-monomethyl-ether acetate), melt. It is prebaked by 60-degreeC on it 
(PURIKYUA). In this condition, a lot of solvents remain into the resist. It mask-exposes, and negatives 
are developed and pattern NINGU of this is carried out. 

[0190] As a broken line shows in drawing 158, after making it go up to 200-degreeC slowly over 10 
minutes within clean oven and holding more than for 75 minutes in the condition conventionally, it had 
returned to ordinary temperature slowly over 1 0 minutes. On the other hand, in this example, it lays on 
the hot plate of 200-degreeC, and heats for 10 minutes. At this time, about 1 minute is taken for the 
temperature of a substrate to rise to 200-degreeC. Then, it cools radiationally for 10 minutes and 
returns to ordinary temperature. Thus, if sudden heating is carried out, as shown in (1) of drawing 157, 
the solvent in a resist will bump, and a bubble 362 will arise inside. In this bubble 362, as shown in (2) of 
drawing 157, the above is emitted outside from the front face of projection 20. The foaming marks 363 
are formed in the front face of a projection at this time, and irregularity is produced. 
[0191] In addition, if it stirs before applying the resist melted to the solvent, and air bubbles are 
introduced into a resist, it will become easy to foam by the time of carrying out sudden heating of the 
resist. Moreover, you may stir, introducing nitrogen gas, carbon dioxide gas, etc. While the air bubbles of 
gas are introduced into a resist by this, since it dissolves into a solvent, the fizz of gas [ a part of ] at 
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the time of heating increases. Moreover, the clathrate compound which emits the water of crystallization 
which dehydrates about [ 120-200 degrees ] by C, and a guest solvent to a resist may be mixed. Since 
water is emitted from water of crystallization, it becomes a steam or a guest solvent is emitted by this 
at the time of heating, it becomes easier to foam. Moreover, the silica gel which adsorbed a solvent or 
gas may be mixed into a resist. Since the solvent or gas to which it is sticking from silica gel is emitted 
by this at the time of heating, it becomes easier to foam. In addition, the solid ingredient to mix needs to 
be the magnitude below the height and width of face of a projection, and it is ground so that it may 
become such magnitude. 

[0192] also making it such structure, although the detailed hole was established in the projection in the 
37th example and the slot was established in the projection in the 38th example — the front face of a 
projection — the perpendicular orientation film — forming — ** — it becomes. Drawing 159 is drawing 
showing the option which makes the projection which has a slot like the 38th example. As shown in (1) 
of drawing 159, the photoresist used for creation of a micro lens is used, it approaches and projections 
365 and 366 are formed. This photoresist can change the configuration in which pattern NINGU was 
carried out by the exposure reinforcement of light, baking (BEKU) temperature, presentation, etc., a 
projection collapses and by setting up suitable baking conditions comes to show it to (2). If the 
perpendicular orientation film 22 is applied to this, since the center section of the projection 20 has 
become depressed as shown in (3), the perpendicular orientation film 22 will be formed good. After 
applying the above-mentioned ingredient to the thickness of 1.5 micrometers, pattern NINGU of the 
projections 365 and 266 was carried out so that it might become width of face of 3 micrometers, and 
spacing of 1 micrometer of a projection. And BEKU [180 degreeC ] from 10 minutes for 30 minutes. 
Thereby, two projections united and it became as shown in (2) of drawing 159. The desired configuration 
was acquired by controlling the time amount of BEKU. If the height of a projection is set to 5 
micrometers or more, projections 365 and 266 influence eel thickness (thickness of a liquid crystal layer), 
and although it seems that two projections will unite if 0.5 micrometers to 5 micrometers and width of 
face is [ height ] 2 micrometers to 10 micrometers and the range of spacing is 0.5 to 5 micrometers, 
when pouring in liquid crystal, they will become hindrance. Moreover, if width of face of a projection is 
set to 2 micrometers or less, the orientation restraining force of a projection will decline. Furthermore, if 
it is difficult to unite two projections if spacing of a projection is set to 5 micrometers or more and it 
makes it 0.5 micrometers or less, a hollow will not be made in the center. 

[0193] As mentioned above, although the wettability improvement processing to the ingredient of the 
orientation film of the projection in the 39th example was explained, what kind of pattern is sufficient as 
a projection, and a cross-section configuration does not need to be a boiled-fish-paste mold, either. 
Furthermore, the ingredient which forms a projection just also forms a projection not only in a 
photoresist but in a desired configuration. However, if it takes into consideration forming irregularity 
chemically or physically in a next process, the thing in which ashing is possible is [ that it is hard to 
separate softly as the quality of the material ] suitable. As an ingredient which suits this condition, resin 
ingredients, such as a photoresist, black matrix resin, color filter resin, overcoat resin, and polyimide, are 
suitable. Moreover, with such an organic material, surface reforming (processing) is possible by ashing, 
UV irradiation, etc. 

[0194] As explained above, since the wettability to the ingredient of the orientation film on the front 
face of a projection is improved, while failure that the orientation film is not formed in a projection front 
face can be prevented and display quality improves, the yield improves in the 39th example. In order to 
prevent conventionally the fall of the contrast by the leakage light which passes the part between each 
pixel, preparing the so-cailed black matrix in the periphery of each pixel is performed. Drawing 160 is 
drawing showing the panel structure of the conventional example where the black matrix was established. 
Like illustration, on the color filter (CF) substrate 16, R (red) filter 39R, G (Green) filter 39G, and B 
(blue) filter 39B are formed corresponding to a RGB pixel, and the ITO electrode 12 is formed on it. 
Furthermore, the black matrix 34 is formed in the boundary part of each RGB pixel. A data bus line, a 
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gate bus line, or the TFT component 33 is formed in the TFT substrate 17 with the ITO electrode 13. 
The liquid crystal layer 3 is formed between two substrates 16 and 17. 

[0195] Drawing 161 is drawing showing the panel structure of the 40th example of this invention, and 
drawing 162 is drawing showing the projection pattern in the pixel of the 40th example. Like illustration, 
R filter 39R, G filter 39G, and B filter 39B are formed on the CF substrate 16. Although not illustrated in 
drawing 161, as shown in drawing 162, projection 20A for orientation control prepared with the liquid 
crystal panel of the 1st example is formed in the CF substrate 16. This projection 20A is made from the 
ingredient of protection-frorrHight nature. The projection 61 is formed in the periphery of each pixel, 
this projection 61 is also made from the protection-frorrHight nature ingredient, and it functions as a 
black matrix. Therefore, it is not necessary to form the black matrix 34 like the conventional example. 
The projection 61 which functions as this black matrix can be formed in projection 20A and coincidence, 
and if such a manufacture approach is used, it can skip the black matrix creation process of the 
creation time of the CF substrate 1 6. In addition, a reference number 62 is the part of TFT of each pixel, 
and projection 61 is formed so that this part may also shade. 

[0196] In addition, in drawing 161, although projections 20A and 61 are formed in CF substrate side 16, 
both projection 61 or the projections 20A and 61 may be formed in the TFT substrate 17 side. Thereby, 
it becomes unnecessary to take into consideration gap of the lamination of CF substrate side 16 and the 
TFT substrate 17, and the numerical aperture of a panel and the yield of a lamination process can be 
raised by leaps and bounds, the part which shifted when a black matrix was prepared in the CF 
substrate 16 side, the ITO electrode 13 of the TFT substrate 17 and opening (part without a black 
matrix) of the CF substrate 16 were similarly completely designed and lamination gap occurred in a panel 
production process — optical leakage — a lifting — a normal display is not obtained. Usually, no matter 
highly precise equipment [ what / lamination ] it may use, about **5 micrometers of doubling errors 
exist. Therefore, in -consideration of the margin of the part, he designs opening of a black matrix more • 
smallish, and is trying for such a problem not to arise. That is, he is trying for a black matrix to cover 
about 5-10 micrometers to the inside from the ITO electrode 13 by the side of the TFT substrate 17. If 
projection 61 is formed in the TFT substrate 17 side, since it is not influenced by lamination gap, a 
numerical aperture can be made high to the maximum extent. This effectiveness becomes larger as the 
pixel of a panel becomes small (i.e., so that resolution goes up). For example, in order to take an every 5 
micrometers margin if it is the conventional method although the substrate whose dimensions of the ITO 
electrode of a pixel are 80 micrometers wide and 240 micrometers long was used in this example, it 
becomes 70 micrometers wide and 230 micrometers long opening, and the opening area of a pixel is 2 
16100 micrometers. It becomes, on the other hand — this example — the opening area of a pixel — 
1 9200micrometer2 it is — a numerical aperture is improved about 1.2 times of the conventional method. 
If a display twice the resolution of this panel, then the dimension of an electrode are 40 micrometers 
wide and 120 micrometers long and it is the conventional method, the opening area of a pixel is 2 3300 
micrometers. If it becomes and is this example, the opening area of a pixel is 2 4800 micrometers. It 
becomes and will be improved about 1 .5 times. Thus, it is more effective as resolution goes up. 
[0197] Drawing 163 is drawing showing the pattern of the black matrix (BM) of the 41st example. As 
mentioned above, leakage light arises in the part of a domain regulation means. As mentioned above, 
although using the very small domain where 90-degree azimuths which exist near the summit of a 
projection differ is also considered, when stable orientation is not obtained near the summit of a 
projection, leakage light arises. Therefore, in order to improve contrast etc., it is desirable to shade the 
part of a domain regulation means. Although it is possible to form a projection with a protection-from- 
light ingredient in order to shade the part of a projection, the 41st example shades the part of a domain 
regulation means by the black matrix (BM). 

[0198] As mentioned above, although BM34 is used in order to shade the leakage light of the boundary 
part of TFT and a eel electrode, and a bus line, in the 41st example, this BM is prepared also in the part 
of a domain regulation means. Thereby, the leakage light in the part of a domain regulation means can be 
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shaded, and contrast improves. Drawing 164 is a sectional view of the panel of the 41st example. Like 
illustration, BM34 is formed corresponding to the clearance between Projections 20A and 20B, TFT33, 
and a bus line (here, only the gate bus line 31 is shown.) and the eel electrode 13. 

[0199] Drawing 165 is the pixel pattern of the 42nd example. The delta array which makes a display pixel 
a square mostly, and the array pitch of a display pixel shifts 1/2, and arranges the display pixel of the 
adjoining train from the former is known. In the case of a color liquid crystal display, 1 set of color pixel 
groups are formed by three pixels 13B, 13G, and 13R which adjoin mutually. Since each pixel is a form 
near a square, even if it does not make the gap of a projection not much small compared with the case 
of the rectangle of 1 to 3, it becomes easy to make equal the rate of the liquid crystal molecule by 
which orientation division is carried out at least in all directions. In this case, it is made for a data bus 
line to extend in zigzag along the periphery of a pixel. Thus, a delta array is very effective, when forming 
the train of the projection which continued all over the substrate, or a hollow and carrying out 
orientation division. 

[0200] The 43rd example explained below is an example which uses as a spacer the projection 61 which 
functions as the projection for orientation control, or a black matrix of the 40th example. A spacer is 
used in order to make distance between two substrates (eel thickness) into a predetermined value, as 
shown also in drawing 18. Drawing 166 is drawing showing the panel structure in the conventional 
example, and a spacer 45 is arranged at the boundary part of a pixel, and it specifies eel thickness. A 
spacer 45 is a ball which has a predetermined diameter. 

[0201] Drawing 167 is drawing showing the panel structure of the 43rd example, and, as for (2), (1) 
shows the modification for the panel structure of the 43rd example. As shown in (1) of drawing 167, by 
the panel of the 43rd example, the projection 64 prepared in the periphery of a pixel is thickened to eel 
thickness, and projection 64 prescribes eel thickness. In addition, in this drawing, although the projection 
64 is formed in the TFT substrate 17 side, it may be formed in the CF substrate 16 side. It becomes 
unnecessary thus, to form a spacer by constituting. In addition, since liquid crystal does not exist in the 
part of this projection 64, case [ like a perpendicular orientation mold ], a projection part (a part for a 
eel attaching part) always serves as a black display regardless of applied voltage. Therefore, a black 
matrix is unnecessary, it is not necessary to form projection 64 with the ingredient which has 
protection-from-light nature, and it may be made from a transparent ingredient. 

[0202] In the 43rd example shown in (1) of drawing 167, although the projection 64 had prescribed eel 
thickness, the precision of eel thickness is influenced in the formation precision of a projection, and 
precision falls compared with the case where a spacer is used. The variation in eel thickness is 
controllable within **0.1 micrometers, as a result of actually manufacturing a panel in the form of the 
16th example, if it is this level, especially in the present condition, it will not become a problem, but it is 
not suitable when strict eel thickness needs to be controlled. The modification shown in (2) of drawing 
167 is the structure for solving such a problem. In the modification of (2) of drawing 167, into the resin 
which forms projection 65, a spacer 45 is mixed and applied, patterning of it is. carried out, and a 
projection is formed. Although the advantage of the 43rd example that a spacer is unnecessary is lost in 
this modification, there is an advantage that eel thickness can be specified without being influenced by 
the formation precision of a projection pattern. Cel thickness was able to be made into the precision of 
**0.05 micrometers as a result of actually manufacturing a panel in the form of (2) of drawing 167. 
Moreover, although it is unchanging for needing a spacer, in order to make a spacer mix in resin and to 
arrange a spacer on a eel to the resin and coincidence of a projection, it is not necessary to sprinkle a 
spacer to a panel chemically-modified degree anew, and a process does not increase. 
[0203] Drawing 168 is also drawing showing the modification of the 43rd example, (1) is what considered 
the projection 64 in the 43rd example of (1) of drawing 167 as the projection 66 which made from the 
ingredient of protection-from-light nature, and (2) considers the projection 65 of drawing 167 of (2) as 
the projection 67 made from the ingredient of protection-from-light nature. As mentioned above, in (1) 
of drawing 167, and (2), although these projections fully achieve the function of a black matrix even if it 
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forms projection 64 or 65 by the transparent material, protection-frorrHight nature with more perfect 
forming this with a protection-frorrHight ingredient is obtained. 

[0204] It is drawing showing the modification of the 43rd example, and the projection 68 was formed in 
the CF substrate 16, and drawing 169 also formed the projection 69 in the TFT substrate 17, 
respectively, and has specified eel thickness by contacting them. About effectiveness, it is the same as 
the 43rd example and its modification. Although the projection prepared in the periphery of a pixel has 
prescribed eel thickness in the 43rd example and its modification, it is also possible to specify eel 
thickness by the projection for orientation control, for example, projection 20of drawing 162 A. 
[0205] Furthermore, although the projection was formed over all the peripheries of a pixel in the 
modification of the 40th example, the 43rd example, and the 43rd example, it is also possible to form a 
projection in a part of periphery of a pixel. For example, the projections 61 , 64-69 of the 41 st example 
and the 41st example were formed in the TFT part of each pixel, i.e., the part shown with the reference 
number 62 of drawing 162, with the ingredient of protection-frorrHight nature. As mentioned above, VA 
(Vertically Aligned) By the so-called panel in the normally black mode which displays black when the 
electrical potential difference has not joined an ITO electrode like a method, even if it omits a black 
matrix, leakage light hardly becomes a problem. Therefore, only the part of TFT is covered by the resin 
of protection-frorrHight nature, and it was made not to prepare on the drain bus of a pixel periphery, 
and a gate bus like this example. Moreover, as above-mentioned, if the protection-frorrHight section 
decreases, a numerical aperture improves so much and it is advantageous. The configuration which 
forms a projection only in a TFT part is applicable also to the 41st example shown in drawing 169 from 
drawing 167, and its modification. 

[0206] In the 43rd example, although the function of a spacer was given to the black matrix, in giving the 
function of a spacer to neither a black matrix nor a projection, after while having formed the 
perpendicular orientation film and sprinkling as usual the spherical spacer which has a diameter equal to 
a substrate to eel thickness, the substrate of another side will be stuck. However, when a projection is 
formed on an electrode, some sprinkled spacers will be located on a projection. If the diameter of a 
spacer is made equal to eel thickness in case there is no projection, eel thickness will become larger 
than a desired value for the spacer which gets on a projection. Furthermore, the force joins the once 
assembled panel from the exterior, in [ a spacer projecting ], eel thickness becomes [ the part ] large 
with ******, and problems, such as display unevenness, arise. It is made for such a problem not to arise 
by reducing the diameter of a spacer beforehand in consideration of the thickness of a projection in the 
44th example explained below. 

[0207] Drawing 170 is drawing showing the panel structure of the 44th example, and shows the condition 
that (1) assembled, (2) assembled the front TFT substrate 17, and (3) assembled the front CF substrate 
16. Projection 20A is formed on the electrode 12 of the CF substrate 16, the perpendicular orientation 
film 22 is formed further, projection 20B is formed on the electrode 13 of the TFT substrate 17, and the 
perpendicular orientation film 22 is further formed as shown in (1) of drawing 170, and (2). Projections 
20A and 20B are 1 micrometer in the same height, and when it sees from a panel side, they are 
assembled so that it may not cross mutually. Cel thickness is 4 micrometers and the diameter of the 
spacer 85 made from plastics is 3 micrometers which subtracted the height of a projection from eel 
thickness, it is shown in (1) of drawing 170 — as — the TFT substrate 17 — a spacer 85 — 150-300 
piece/mm2 It sprinkles, a seal is formed in the CF substrate 16 with the resin made from adhesion, and 
it sticks [ it is alike and ] on the TFT substrate 17. As shown in (3), a spacer 85 is located on projection 
20B or under 20A by a certain probability. This probability is the whole area of the part of Projections 
20A and 20B rate of. If it is in the condition of (3), eel thickness will be regulated by the thickness of the 
spacer located on projection 20B or under 20A, and a projection. The spacer 45 in parts other than 
projection 20A and 20B turns into a suspension spacer which does nQt influence eel thickness. Since eel 
thickness is regulated by Projections 20A and 20B, eel thickness hardly becomes larger than a desired 
value. Moreover, even if spacers other than the part of a projection during use of a panel move to the 
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part of a projection, eel thickness does not become thick, and even if the spacer which suited the 
projection part moves to parts other than a projection, it only becomes a suspension spacer. 
[0208] Drawing 171 is drawing showing the spraying consistency of a spacer, and the relation of eel 
thickness. It is the spraying consistency of a spacer 100-500 pieces/mm 2 Then, eel thickness serves 
as the range of 4micrometer**0.5micrometer. Next, the unevenness of eel thickness and the 
experimental result of the spraying consistency of a spacer which are generated when the force is 
applied to a panel from the exterior are shown in drawing 173. This result to a spraying consistency is 2 
150 pieces/mm. Below, it is easy to generate unevenness to force application, and is 2 300 pieces/mm. 
Above, it is easy to generate unevenness to hauling. Therefore, a spraying consistency is 2 150-300 
pieces/mm. It is the optimal. 

[0209] By the production process of a liquid crystal display panel, an ionicity impurity may be 
incorporated or the ion eluted from the ion and orientation film which are contained in liquid crystal, a 
projection formation ingredient, a sealant, etc. may mix into a liquid crystal panel. If ion mixes into a 
liquid crystal panel, in order for the specific resistance of a panel to fall, the effectual electrical potential 
difference impressed to a panel will fall, and it will become the cause which display unevenness 
generates. Moreover, mixing of ion also becomes the cause of generating printing of a display on a panel, 
and leads also to decline in electrical-potential-difference retention further. Thus, when ion mixes in a 
panel, the display quality and dependability of a liquid crystal panel will fall. 

[0210] Therefore, it is desirable to prepare the ion adsorption capacity force in the projection of the 
dielectric formed on the electrode used as a domain regulation means explained in the old example. In 
order to give the ion adsorption capacity force, there are two approaches. One is irradiating ultraviolet 
rays and another side is adding the ingredient which has the ion adsorption capacity force into the 
ingredient of a projection. If ultraviolet rays are irradiated, since the surface energy of a projection 
formation ingredient will go up, the ion adsorption capacity force is heightened. Surface energy gamma is 
expressed with the sum of polar term gammap of surface energy, and distributed term gammad of 
surface energy. A polar term is based on coulomb electrostatic force, and a distributed term is based on 
the dispersion force of the Van der Waals force. If ultraviolet rays are irradiated, cutting of association 
of the low part of binding energy will break out, and the cut part and the oxygen in air will join together. 
By that cause, surface polarizability increases, a polar term becomes large, and surface energy 
increases. If the degree of polarization increases, ion will become that a front face is easy to adsorb. 
That is, a projection front face comes to have the ion adsorption capacity force by irradiating ultraviolet 
rays. In case ultraviolet rays are irradiated, it is desirable to irradiate only a projection alternatively, but 
since association of a projection formation ingredient tends to go out rather than association on the 
front face of a substrate, even if it irradiates ultraviolet rays all over a panel, only a projection comes to 
have the ion adsorption capacity force. After irradiating ultraviolet rays, the perpendicular orientation 
film is formed. 

[021 1] As an ingredient which has the ion adsorption capacity force, ion exchange resin, a chelating 
agent, a silane coupling agent, silica gel, the alumina, the zeolite, etc. are known. Among these, ion 
exchange resin exchanges ion, and although it supplements with the ion which existed from the 
beginning as an impurity instead, it is not suitable [ ion exchange resin ] for adding into a projection 
formation ingredient in order to emit another ion. Since the ingredient which has the capacity 
supplementary to ion exists in the ingredient which has the chelate organization potency force, without 
emitting another ion, it is desirable to use such an ingredient. As such an ingredient, there are crown 
ether as shows a chemical formula in drawing 1 73, and cryptand as show a chemical formula in drawing 
174. Furthermore, it has the capacity supplementary to ion, without inorganic materials, such as an 
alumina and a zeolite, also emitting ion. Therefore, these ingredients are used. In addition, since a 
limitation is in the class of ion adsorbed only with one ion adsorption ingredient, it is good to use it 
combining the ingredient which adsorbs different ion. 

[0212] The result of having formed the projection train whose height the gap between 1.5micro and a 
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projection is width of face of 7.5 micrometers, and is 15 micrometers by the positive resist, having 
performed processing which gives various kinds of above-mentioned ion adsorption capacity force, and 
having measured early ion density and the ion density (unit pc) after using it for 200 hours by the 
manufactured panel is shown in drawing 253. In drawing 253, the ultraviolet rays of 1500mJ(s) were 
irradiated in Example C, 0.5 percentage by weight of crown ether was added in Example D, the zeolite 
was added in Example E, and crown ether and a zeolite were added in Example F. In addition, the case 
where processing which gives the ion adsorption capacity force for reference is not performed is shown 
as an example of a comparison. Impressing the 0.1 Hz triangular wave of 10V at the time of use, the 
temperature at the time of measurement is 50-degreeC. The initial value of ion density is the almost 
same level irrespective of the existence of this result to ion adsorption capacity force processing. 
However, the ion density of 200 hours after is increasing sharply, when not processing, but if it 
processes, it is understood that there are few increments. 

[0213] Moreover, although printing occurred when the running trial of what irradiated ultraviolet rays, 
and the thing which does not process at all was actually carried out for 500 hours, and not processing, 
printing was not generated in what irradiated ultraviolet rays. Although the configuration which forms the 
near projection pattern of the CF substrate 16 by the black matrix is indicated in the 40th example, it 
explains in more detail about this. 

[0214] As mentioned above, if a projection pattern can be formed in the CF substrate 16 using the 
conventional process, since a new process will not be added, the increment in cost for formation of a 
projection pattern can be suppressed to the minimum. The 45th example is an example which forms a 
projection pattern in the CF substrate 16 using the conventional process. Drawing 175 is drawing 
showing the structure of CF substrate of the 45th example. As shown in (1) of drawing 1 75, in the 45th 
example, color filter resin (CF resin) 39R and 39G (otherwise, it is 39B) is formed for every pixel on the 
CF substrate 16. And on it, with suitable ingredients, such as a black matrix, CF resin, and other 
flattening resin, projection turn 50A is formed at a position, and ITO(transparent electrode) 12 is formed 
on it. Although especially the ingredient of a black matrix is not limited, in order to form a projection, a 
certain amount of thickness is required, and it is desirable to use resin, when it is taken into 
consideration. 

[0215] (2) of drawing 175 is drawing showing the modification of CF substrate of the 45th example, on 
the CF substrate 16, is suitable ingredients, such as a black matrix, CF resin, and other flattening resin, 
and forms projection turn 50B at a position. Then, if CF resin 39R and 39G is formed, since CF resin 
laps, the part of a projection will become thick and will be projecting as it is. ITO(transparent electrode) 
12 is formed in this. 

[0216] A projection can be formed in any location of CF substrate if it is the structure of the 45th 
example. Drawing 176 is drawing showing the panel structure of the 46th example. In the 46th example, 
projection 50 is formed in the part of the joint of the black matrix, Periphery 39R, 39G, and 39B, i.e., CF 
resin, of a pixel of the CF substrate 16, 34, and projection 20B is formed in the TFT substrate 17 in the 
middle of this joint. Therefore, in forming the projection which continued on the side of the lot which the 
joint of each pixel counters with the CF substrate 16, i.e., a straight-line-like projection pattern, it forms 
the straight-line-like projection pattern which is parallel to this projection pattern near the core of the 
pixel of a TFT substrate. Moreover, since it becomes a pattern as shown in drawing 80 and drawing 81 
when forming the projection which continued on all the sides of the joint of each pixel with the CF 
substrate 16, a square drill-like projection is formed near the core of a pixel at the TFT substrate 17. 
[0217] If it is the panel structure of the 46th example, various modes are possible for the structure. 
Hereafter, the example of the structure of CF substrate of the 46th example is explained. Drawing 177 
to the drawing 182 is drawing showing the example of structure of CF substrate of the 46th example. In 
(1) of drawing 177, the black matrix (BM) 34 is established between CF resin 39R and 39G, BM34 is 
formed more thickly than CF resin, and the ITO electrode 12 is formed on it. The part of BM34 is 
projecting. It is desirable to form BM34 by resin etc. also in this case. 
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[0218] In (2) of drawing 177, after forming thin BM34 with a metal etc. on the CF substrate 12 and 
forming a color filter by CF resin 39R and 39G on it, projection 70 is further formed by CF resin 39R, 
and the ITO electrode 12 is formed further. In (1) of drawing 178, after forming thin BM34 with a metal 
etc. on the CF substrate 12 and forming a color filter by CF resin 39R and 39G on it, projection 71 is 
formed with resin other than BM34 and CF resin, for example, the resin used for flattening material, and 
the ITO electrode 12 is formed further. In this case, flattening material is formed like (1) of drawing 177 
more thickly than CF resin. 

[0219] In (2) of drawing 178, after forming BM34 for thickness of a projection by resin etc. on the CF 
substrate 12, and forming a color filter by CF resin 39R and 39G so that it .may lap with BM34, the ITO 
electrode 12 is formed further. The part of CF resin which laps with BM34 is projecting. In (1) of drawing 
179, after forming thin BM34 with a metal etc. on the CF substrate 12 and forming CF resin 39R on it, 
CF resin 39G are formed so that it may lap with CF resin 39R, and the ITO electrode 12 is formed 
further. The part with which CF resin laps is projecting. Since there is BM34 in the part of a projection 
and light is not passed, which color filter resin may be a top. If it is this structure, since a projection can 
be formed at the process which forms a color filter, a process does not increase. 

[0220] By (1) of drawing 177, it forms (2) of drawing 179 so that a part of CF resin 39R and 39G may lap 
with the flattening material 71. The part to which CF resin laps with the flattening material 71 is 
projecting. Thereby, the flattening material 71 can be made thin to a part for the height of a projection. 
The above structure forms an ITO electrode after a projection, and although it is structure which has a 
projection in an electrode, it explains the example which forms a projection by the insulating material on 
an ITO electrode next. 

[0221] In drawing 180, after forming a color filter in the CF substrate 16 by CF resin 39R and 39G, the 
ITO electrode 12 is formed further and a projection is formed by BM34 on it. A process does not 
increase in this . case, either.. In (1) of drawing 181, after forming thin BM34 in the CF substrate 16, the 
ITO electrode 12 is formed and a color filter is formed , by CF resin 39R and 39G on it. CF resin 39R and 
39G is considered as a projection in piles in that case. A process does not increase in this case, either. 
[0222] In (2) of drawing 181, after forming thin BM34 in the CF substrate 16, a color filter is formed by 
CF resin 39R and 39G, the ITO electrode 12 is formed further, and projection 50E is formed by 
flattening material on it. In (1) of drawing 182, after forming- the ITO electrode 12 in the CF substrate 16, 
a color filter is formed by CF resin 39R and 39G on it, and a projection is formed by BM34. 
[0223] In (2) of drawing 182, after forming thin BM34 in the CF substrate 16, a color filter is formed by 
CF resin 39R and 39G on it, and flattening material 50F front face is made flat. The ITO electrode 1 2 is 
formed on it, BM34 is formed further, and it considers as a projection. Drawing 183 and drawing 184 are 
drawings explaining the production process of the color filter (CF) substrate in the 47th example. This 
CF substrate has a projection as a domain regulation means. 

[0224] As shown in (1) of drawing 183, a glass substrate 16 is prepared. Next, as shown in (2), 1.3 
micrometers resin (B resin: CBmade from the Fuji hunt- 7001) 39B' for filters of CF of a negative mold 
for blue is applied on a glass substrate 16. As shown in (3), an B resin is formed in the parts of (Blue B) 
pixel section, the BM section, and projection 20A by the photolithography method which used a photo 
mask 370 like illustration. Next, as shown in (4), resin (R resin: CRmade from the Fuji hunt- 7001) 39R' 
for filters for red is applied, and R resin is formed in the parts of (Red R) pixel section, the BM section, 
and projection 20A by the photolithography method which used the photo mask 371. Furthermore, as 
shown in (5), resin (G resin: CGmade from the Fuji hunt- 7001) 39G' for filters for Green is applied, and 
G resin is formed in the parts of the (Green G) pixel section, the BM section, and projection 20A by the 
photolithography method which used the photo mask 372. According to the above process, only one 
layer of three layers of resin of B, G, and R laps with BM section and projection 20A, and the color filter 
(CF) resin corresponding to each pixel section of B, G, and R is formed. The part with which three layers 
of resin of B, G, and R lapped turns into a part for Kurobe which hardly penetrates light. Next, about 1.5 
micrometers (Hitachi Chemical make: H.P.-1009) of transparence flattening resin are applied by the spin 
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coater, and after carrying out post baking in the oven of 230-degreeC for 1 hour, the ITO film is formed 
by the mask spatter. Next, they are the ultraviolet rays which prebake a black positive resist (Tokyo 
adaptation make : CFPR-BKP) after about 1.0 - 1 .5-micrometer spreading by the spin coater, let CF 
resin pass from the tooth back of a glass substrate 16, and contain the wavelength of 365nm as shown 
in (6) 1000 mJ/cm2 It exposes. Since the permeability of ultraviolet rays is low compared with other 
parts, the part with which three layers of resin of B, G, and R lapped does not reach the threshold of 
exposure. And if negatives are developed with an alkali developer, since the BM section 34 and 
projection 20A which were not exposed will be formed, post baking is carried out in the oven of 230- 
degreeC for 1 hour. Furthermore, the perpendicular orientation film 22 is formed and CF substrate is 
completed. 

[0225] Drawing 185 is a sectional view of the liquid crystal panel which stuck the CF substrate 16 and 
the TFT substrate 17 which were manufactured as mentioned above, and was completed. The slit 21 is 
formed in the TFT substrate 17 as a domain regulation means at the pixel electrode 13, and the 
perpendicular orientation film 22 is formed on it. Reference numbers 40 are a gate protective coat and a 
channel protective coat. In addition, BM34 and the resin, B, G, and R, of three layers have lapped with 
the part to be shaded, and protection-fronrHight nature is good. Moreover, projection 20A of the CF 
substrate 16 and the slit 21 of the TFT substrate 17 divide the orientation of liquid crystal, and a good 
viewing-angle property and a high working speed are obtained. 

[0226] In the 47th example, as explained above, since it is not necessary to perform pattern exposure 
and pattern NINGU can be carried out by tooth-back exposure when forming projection 20A which is the 
domain regulation means of CF substrate, and BM34, projection 20A and the formation process of BM34 
become easy, cost is reduced, and the yield improves. In addition, in the 47th example, although the 
pigment-content powder method is used for formation of CF, when forming a staining technique and the 
nonphotosensitivity resist which is making polyimide etc. distribute a pigment by etching, it can apply 
similarly. Moreover, although three layers of CF resin were put on projection 20A and the part of BM34 
in the 47th example, two-layer is possible if the wavelength and exposure energy of exposure light at 
the time of tooth-back exposure are chosen suitably. 

[0227] Although the projection which is a domain regulation means was formed in CF substrate without 
pattern NINGU with BM in the 47th example, also when forming only BM, without forming a projection, 
naturally it can apply. A projection is an example which forms BM, without forming by the approach as 
the 47th example that the 48th example is the same. Drawing 186 is drawing explaining the production 
process of CF substrate in the 48th example, and drawing 187 is drawing showing the panel structure of 
the 48th example. 

[0228] The 48th example forms the BM projection 381 only in the part corresponding to BM for CF resin 
in piles, without putting CF resin on the part corresponding to a projection. Next, without carrying out, 
as shown in (1) of drawing 186, flattening forms the ITO film 12 and applies about 2.0 micrometers - the 
2.5 micrometers of the above-mentioned black positives resist 380 in predetermined thickness, for 
example. By carrying out tooth-back exposure on it, and developing negatives, the panel which piled up 
the BM resist 380 after the BM projection 381 as shown in (2) of drawing 186 is obtained. BM is made 
by both the BM projection 381 and the BM resist 380. 

[0229] A panel as stuck such a CF substrate and a TFT substrate and shown in (1) of drawing 187 is 
manufactured. (2) of drawing 187 is the enlarged drawing of the circular parts of the dotted line of (1), 
and the BM resist 380 touches the TFT substrate 17, and it has specified the distance between 
substrates by both the BM projection 381 and the BM resist 380. That is., the BM projection 381 and the 
BM resist 380 have played the role of a spacer. 

[0230] As explained above, in order for BM to play the role of a spacer, in the 48th example, it is not 
necessary to form a spacer, when it is not necessary to carry out pattern NINGU of the BM and a 
process becomes easy. In addition, although BM was formed in the 48th example, without carrying out 
pattern NINGU by tooth-back exposure using a positive resist, as long as it carries out pattern NINGU 
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by the photolithography method, the resist of both a negative mold and a positive type may be used. 
Moreover, since the projection which is a domain regulation means, and work of a spacer are naturally 
carried out even if not black, it is effective also in the 47th example. 

[0231] Next, the example which uses as BM the projection 381 which piled up CF resin in the 48th 
example as it is is explained. Drawing 188 is drawing explaining the production process of CF substrate 
in the 48th example, and drawing 189 is drawing showing the panel structure of the 48th example. As 
shown in (1) of drawing 188, the projection 381 which hardly penetrates three layers of light for CF resin 
in piles into the part of BM is formed. Next, as shown in (2), after applying about 1.5 micrometers of the 
above-mentioned transparence flattening resin by the spin coater and carrying out postbake by 230- 
degreeC for 1 hour, the ITO film 12 is formed. Furthermore, as shown in (3), about 1.0-1.5 micrometers. 
(SHIPUREI Far East company make: SC-181 1) of positives resist are applied, and projection 20A is 
formed by the photolithography method after prebaking. Since the projection 381 which piled up three 
layers of CF resin of B, G, and R hardly penetrates light, it acts as BM. Thus, by sticking the completed 
CF substrate 16 through the TFT substrate 16 and a spacer 45, a panel as shown in drawing 189 is 
completed. 

[0232] Although the 49th example explained the example which forms BM for CF resin in piles from the 
47th example, the liquid crystal display of VA method which pinches negative-mold liquid crystal is a 
normally black, and the non-pixel section to which an electrical potential difference is not impressed 
hardly penetrates light. Therefore, in the case of a normally white, BM which shades the non-pixel 
section can also use the thing of light transmittance which becomes a problem. That is, it can be said 
that BM should just be to some extent low light transmittance. The 50th example is an example which 
simplifies manufacture of CF substrate paying attention to such a point, and uses an B resin for one CF 
resin and a concrete target as BM. This does not produce a problem as display quality, either. 
[0233] Drawing 190 is drawing explaining the production process of CF substrate in the 50th example, 
and drawing 191 is drawing showing the panel structure of the 50th example. As shown in drawing 190, 
they are R and G (the Fuji hunt company make: CR-7001, CG-7001) on a glass substrate 16. Negative- 
mold B photopolymer after forming CF resin of two colors (the Fuji hunt company make: CB-7001) It 
applies by the spin coater or the roll coater, and prebakes. Then, they are the ultraviolet rays which 
contain the wavelength of 365nm from the tooth back of a glass substrate 16 300 mJ/cm2 It exposes, 
negatives are developed with an alkali developer (the Fuji hunt company make: CD), and postbake is 
carried out in the oven of 230-degreeC for 1 hour. Then, the ITO film is formed and the perpendicular 
orientation film is formed further. That is, an B resin will be formed in addition to the part in which CF 
resin of R and G is formed. Therefore, an B resin will be formed in a part with the need of shading if it is 
made not to form CF resin of R and G in a part with the need of forming BM and shading. 
[0234] As shown in (1) of drawing 191, B resin 39B is formed in the part of the bus lines 31 and 32 with 
the need of shading, and the part of TFT, as BM. In addition, (2) of drawing 191 is drawing which 
expanded the circular parts of the dotted line of (1), and when sticking two substrates for the width of 
face of the CF side protection-from-light section (B resin) 382 shown by the arrow head on the width of 
face of the bus lines 31 and 32 of the TFT substrate 17 like illustration, it can also obtain a high 
numerical aperture by making it the width of face which added margin **. 

[0235] In the 50th example, generally, since the permeability of g of sensitization wavelength, h, and i 
line was B resin >R resin >G resin, it formed the B resin at the end, but if CF resin with high (there is 
little light exposure and it is good) exposure sensibility and CF resin with high sensitization wavelength 
permeability are formed at the end, the resin remainder of the last formation color is hard to generate 
and is effective on the already formed resin. Furthermore, it is also effective to form an alignment mark 
in the Isshiki eye with a pixel pattern using the color (generally [ in the transmitted light ] B>R>G) resin 
which the location alignment mark of an aligner tends to identify. 

[0236] Drawing 192 is drawing showing the structure of CF substrate of the 51st example. In the 
conventional liquid crystal display, BM34 of a metal membrane was formed on the glass substrate 16, CF 
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resin was formed on it, and the ITO film was further formed on it. On the other hand, in the 51st 
example, BM is formed on the ITO film. In the 51st example, like the example explained until now, pattern 
NINGU of the CF resin 39 is carried out, and it is formed on a glass substrate 16. Transparence 
flattening material may be applied if needed. Next, the transparent ITO film 12 is formed and a light- 
shielding film 383 is formed in the part of illustration on it. For example, the spatter of about 0.1 
micrometers of the ITO film 12 is carried out through a mask, and about 0.1 micrometers of Cr(s) are 
formed as a light-shielding film layer on it. Furthermore, on a light-shielding film layer, a resist is applied 
to homogeneity by the methods of application, such as a spin coat method, about 1.5 micrometers in 
thickness, exposure of the pattern of a light-shielding film, development, etching, and exfoliation are 
performed, and a light-shielding film 383 is formed. A light-shielding film 383 is conductivity in Cr, and 
since a touch area with the ITO film 12 is also large, it is effective in making low resistance of the ITO 
film 12 in the whole substrate. In addition, formation of the ITO film 12 or a light-shielding film 383 may 
be performed by what kind of approach. For example, if it is the conventional approach, after membrane 
formation of the ITO film 12, it will anneal, substrate washing will be performed, Cr film will be formed, 
but in the 51st example, since it becomes possible to perform membrane formation of the ITO film 12 
and Cr film continuously within 1 equipment and it can reduce washing processes, a process can be 
simplified. Therefore, membrane formation equipments can be reduced and equipment can also be made 
small. 

[0237] Drawing 193 is drawing showing the modification of CF substrate of the 51st example. In (1) of 
drawing 193, after forming three CF resin and forming another resin 384 in the slot of the boundary 
section of CF resin, the ITO film 12 and a light-shielding film 383 are formed. In (2) of drawing 193, like 
the 50th example explained in drawing 190, after forming two CF resin 39R and 39G, about 1.5 
micrometers of B resins were applied, tooth-back exposure was carried out, negatives were developed, 
and the flat front face was formed. The ITO film 12 and a light-shielding film 383 are formed on it. If it is 
this, since the front face of CF layer is flat, an open circuit of the ITO film will be lost and resistance of 
the ITO film 12 in the whole substrate can be further made low. 

[0238] In addition, if the low coloring resin of a reflection factor is used as the resin 384 under a light- 
shielding film 383, or 39B, it is possible for the reflection factor of the protection-from-light section to 
become low, and to carry out reflection of the outdoor daylight of a liquid crystal display to low 
reflection more. Furthermore, if the low coloring resin of permeability is used as the resin' 384 under a 
light-shielding film 383, or 39B, it is possible for the permeability of the protection-from-light section to 
become low, and to form a liquid crystal display into high contrast. 

[0239] Moreover, since it is not necessary to carry out pattern NINGU when forming CF resin 34B if it is 
the structure of (2) of drawing 193, it becomes unnecessary to use the aligner in which that much 
expensive pattern NINGU is possible, plant-and-equipment investment can be lessened, and cost can 
also be reduced. Drawing 194 is drawing showing the modification of the 51st example, and a spacer 45 
is formed on the light-shielding film formed in the configuration of arbitration after pattern NINGU of a 
resist by mixing the spacer which controls the thickness of a liquid crystal layer beforehand in the resist 
applied on a light-shielding film. Thereby, the spraying process of a spacer becomes unnecessary. 
[0240] Drawing 195 is drawing showing CF substrate of the modification of the 51st example. In this 
example, in the 51st example, when carrying out pattern NINGU of the light-shielding film 383 and 
exposing it after forming Cr on the ITO film 12 and applying a resist on it, pattern NINGU also of the 
part of a projection which works as a domain regulation means is carried out together. And after 
performing development and etching, it does not exfoliate but leaves a resist as it is. Thereby, the 
insulating projection 387 which works as a domain regulation means is formed in the CF substrate 16. 
Such a CF substrate is used and the panel of structure as shown in drawing 196 is realized. 
[0241] As the 47th example etc. explained, after having applied flattening agents, such as acrylic resin, 
after forming CF layer, and making a front face flat, the electrode 12 of the ITO film was formed with the 
CF substrate 1 6. However, this process may be skipped for simplification of a process. What does not 
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have a layer for such flattening is called CF substrate without topcoat. The following problems will be 
produced if an electrode 12 is formed without topcoat. Since a hollow is generated into the part 
between each CF and an anisotropy is towards a spatter when sputtering of the ITO film is carried out, 
the ITO film will be attached to the part of the hollow between each CF to the ITO film being densely 
attached to the flat part of each CF at base. For this reason, on the ITO film attached to the part of a 
hollow, the bigger clearance than the ITO film of a flat part will have opened. 

[0242] For this reason, when applying or printing the perpendicular orientation film on CF substrate, the 
solvent which will be contained in the orientation film by the time it performs PURIKYUA (BEKU) after 
spreading/printing enters into CF layer from the part of a slot. Even if the solvent which entered 
prebakes, after remaining in the interior and assembling it, it comes out, and it makes an orientation film 
front face produce a crater etc. If a crater arises, display unevenness will occur, if protection-fronrHight 
layers, such as chromium, are prepared in the slot between each CF like the 51st example — thereby — 
CF layer of the solvent of the orientation film — entering — it can prevent now. In the 52nd example 
explained below, in order to prevent the enter lump by CF layer of the solvent of the orientation film, the 
resin prepared in the slot between each CF is used as a projection. 

[0243] Drawing 254 is drawing showing the manufacture approach of CF substrate of the modification of 
the 51st example. (1) is CF substrate without topcoat, each CF layer of RGB is formed, the light- 
shielding film 34 is formed in the bottom of a boundary part, and, upwards, the ITO film 12 for electrodes 
is formed. POJIFOTOREJISUTO 389 is applied as shown in (2). As shown in (3), ultraviolet rays are 
irradiated from a glass substrate side, and if negatives are developed, projection 390 will be formed in 
the part of a light-shielding film 34 as shown in (4). Projection 390 prevents permeation in CF layer of a 
solvent at the time of spreading of the perpendicular orientation film. Furthermore, after being 
assembled, it functions as projection 20A by the side of CF substrate formed in the boundary of a pixel. 
[0244] In the above, although the panel structure of the liquid crystal display .of this invention was . . 
explained, the application suitable for such a panel is explained. Drawing 197 is the example of the 
product which used the liquid crystal display of this invention, and drawing 198 is drawing showing the 
configuration of this product. As shown in drawing 1 98, as explained until now, there is the screen 1 1 1 in 
a liquid crystal panel 100, and a viewing-angle property is good, and the image displayed also from the 
big direction to which it inclined the degree of angle can be seen in good quality only from a transverse 
plane, without producing tone reversal by high contrast. Behind the liquid crystal panel 100, the 
transilluminator 1 1 3 for making the illumination light from the light source 1 14 and the light source 1 14 
into the light which illuminates a liquid crystal panel 110 uniformly is formed. 

[0245] As shown in drawing 197, the part of the display screen 1 10 is pivotable and it can be used also 
as a display of a vertical mold also as a display of a horizontal type with this product according to an 
application. For this reason, it switches whether the switch which detects having leaned 45 degrees or 
more is formed, the condition of this switch is detected, and it displays as a display of a horizontal type, 
or it displays as a display of a vertical mold. In order to perform such a switch, the device in which read- 
out of the indicative data from the frame memory for image display is performed from a direction 
different 90 degrees etc. is required, but since the technique for it is known widely, explanation is 
omitted here. 

[0246] The advantage at the time of applying the liquid crystal display of this invention to such a 
product is explained. In the conventional liquid crystal display, since an angle of visibility was narrow, 
when it was made the big display screen, the angle of visibility to a periphery became large, and the 
problem that a periphery was hard to see had produced it. However, since the display of high contrast is 
in sight also in a big viewing angle as for the liquid crystal display which applied this invention, without 
gradation being reversed, such a problem does not produce it. With a product as shown in drawing 197, 
an angle of visibility becomes large to a periphery with the longer display screen. Therefore, although the 
liquid crystal display was not able to be used for such a product, if it is the liquid crystal display of this 
invention, since the angle of visibility is large, it is fully applicable. 
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[0247] Although the example explained until now showed the equipment which mainly divides orientation 
into two fields to which bearings differ by a unit of 90 degrees with four fields where every 90 degrees 
of bearings differ, the case where these are applied to this invention is considered. Since a viewing- 
angle property almost good about all the directions is acquired when orientation is divided into four 
fields to which every 90 degrees of bearings differ, especially a problem is not produced even if it sets 
the direction of orientation as any. For example, as the projection pattern shown in drawing 46 is shown 
in (1) of drawing 199 to a screen, when it has arranged, since a longitudinal direction and the vertical 
direction are 80 degrees or more, they rotate the viewing angle a display looks good, and especially a 
problem is not produced even if a projection pattern becomes like [ on the right of drawing ]. 
[0248] On the other hand, although the viewing-angle property of the direction which carried out 
orientation division improves when orientation is divided into two fields to which 180-degree bearings 
differ, as for a direction which is different 90 degrees in it, a viewing-angle property is seldom improved. 
Therefore, when a viewing-angle property almost equal to a longitudinal direction and the vertical 
direction is required, as shown in (2) of drawing 199, it is desirable to run a projection pattern in the 
direction of slanting on a screen. 

[0249] Next, the production process of the liquid crystal display of this invention is explained briefly. 
Generally, as shown in drawing 200, the washing process 501 of a substrate, the gate electrode 
formation process 502, the layer continuation film formation process 503 of operation, the isolation 
process 504, the protective coat formation process 505, the pixel electrode formation process 506, and 
an assembler are performed in order of 508, but the production process of a liquid crystal panel will form 
the projection formation process 507 after the pixel electrode formation process 506, if an insulating 
projection is formed. 

[0250] As shown in drawing 201, a projection formation process consists of the resist spreading process 
51 1, the prebaking process 512 which calcinates the applied resist, a projection pattern exposure . . 
process 513 exposed so that it may leave the part of a projection, a development process 514 which 
removes parts other than a projection, and a postbake process 215 which calcinates the projection 
which remained. As the 1st example explained, it is desirable for there to be possibility that a resist will 
react with the orientation film with the orientation film formation process performed at a next process, 
and to calcinate at an elevated temperature to some extent in consideration of it in the postbake 
process 515. In that case, if the cross section of a projection inclines in the shape of boiled fish paste, 
the stability of orientation will also increase. 

[0251] Also when forming a hollow as a domain regulation means, it is carried out at the almost same 
process, but since what is necessary is just to form a pattern which prepared a slit in a pixel electrode 
with the pixel electrode formation process 506 of drawing 200 in forming a slit in an electrode, the 
projection formation process 507 becomes unnecessary. Having been shown in drawing 201 can also 
form a projection pattern by printing, although it is an example in the case of forming a projection 
pattern by the photosensitive resist. Drawing 202 is drawing showing how to form a projection pattern in 
Toppan Printing. As shown in drawing 202, a projection pattern is formed in the flexible letterpress 604 
made of APR resin, and this is fixed to the front face of the big roll 603 called a printing cylinder. A 
printing cylinder is interlocked with the ANIKKUSU roll 605, a doctor roll 606, and the printing stage 602, 
and is rotated. If the polyimide resin solution for projection formation is dropped on the ANIKKUSU roll 
605 by the dispenser 607, it will be extended by the doctor roll 606 and the solution which the resin 
solution developed and developed by homogeneity on the ANIKKUSU roll 605 was imprinted by 
letterpress 604, and was imprinted by the heights of letterpress 604 will be imprinted by the substrate 
609 on the printing stage 602. Then, baking etc. is processed. If various utilization is carried out and the 
approach of forming a pattern minute otherwise by printing can form a projection pattern using them, a 
projection pattern can be formed by (ow cost. 

[0252] Next, impregnation processing of the liquid crystal to the liquid crystal panel after sticking a 
vertical substrate is explained. Although liquid crystal is poured in after sticking CF substrate and a TFT 
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substrate like the assembler of a liquid crystal panel, as drawing 18 explained, LCD of a VA mold TFT 
method has narrow eel thickness, although the time amount of liquid crystal impregnation becomes long, 
in order to prepare a projection, the time amount of liquid crystal impregnation is long, and to shorten 
time amount of liquid crystal impregnation as much as possible is desired. 

[0253] Drawing 203 is drawing showing the configuration of a liquid crystal injection injector. Although 
detailed explanation of this equipment is omitted, the impregnation connector 615 is connected to the 
liquid crystal inlet of a liquid crystal panel 100, and liquid crystal is supplied from the liquid crystal 
degassing pressure tank 614. The exhaust air connector 618 is connected to it and coincidence for the 
exhaust port of liquid crystal, the inside of a liquid crystal panel 100 is decompressed with the vacuum 
pump 620 for exhaust air, and liquid crystal makes it be easy to be poured in. The liquid crystal 
discharged from an exhaust port is separated with a gas by the liquid crystal trap 619. 
[0254] In the 1st example, as shown in drawing 18, projection 20 is a straight line-like and was running in 
the direction parallel to the long side of a panel 100. Therefore, the inlet 102 of liquid crystal was 
established in the shorter side of a panel perpendicular to projection 20, and the exhaust port 103 was 
established in the shorter side of that an inlet 102 is formed and the opposite side. As shown in (1) of 
drawing 204, and (2), when similarly the projection 20 is running in the direction parallel to the shorter 
side of a panel 100 by the shape of a straight line, the inlet 102 of liquid crystal is established in the long 
side of a panel perpendicular to projection 20, and, as for an exhaust port 103, it is desirable to prepare 
in the long side of that an inlet 102 is formed and the opposite side. Moreover, also when projection 20 
is zigzag, as the inlet 102 of liquid crystal is established in the side of a panel perpendicular to the 
direction in which projection 20 is prolonged and it is shown in drawing 206, it is desirable [ an exhaust 
port 103 ], as shown in drawing 205 to prepare in the side of that an inlet 102 is formed and the 
opposite side. 

[0255] Here, a poor display will be caused, if air bubbles may mix at the time of impregnation of liquid 
crystal and air bubbles mix. When the liquid crystal and the perpendicular orientation film of a negative 
mold are used, it becomes a black display at the time of no electrical-potential-difference impressing, 
but even if air bubbles mix in liquid crystal, since the part becomes a black display, if it remains as it is, 
mixing of air bubbles cannot be discovered. Therefore, the electrical potential difference was impressed 
to the electrode, and it was made the white display, and was checking that air bubbles were not mixing 
because there is no part of a black display. However, since there was no electrode near the inlet of 
liquid crystal, even if air bubbles were mixed in this part, it was not able to discover. Since there is a 
possibility of it being spread someday and reducing display quality when air bubbles are in this part, it is 
necessary to also discover the air bubbles near an inlet. Then, an electrode 120 is formed also near 
[ inlet 101 ] the outside of a viewing area 121 and the black matrix 34, and it enables it to detect mixing 
of air bubbles also in this part with the liquid crystal display of this invention, as shown in drawing 207. 
[0256] Since the liquid crystal display of projection and become depressed and using domain regulation 
means, such as slit, VA method does not need to perform rubbing processing as explained until now, the 
contamination in a production process is reduced sharply. Therefore, there is an advantage that a part 
of washing process can be skipped. However, the problem of the resistance to contamination over the 
organic substance being weak compared with the positive type usually used, and it being especially weak 
to polyurethane system resin or the skin, and causing a poor display has produced the negative-mold (n 
mold) liquid crystal to be used. It is considered to be the cause that the specific resistance of the liquid 
crystal with which the poor display was polluted falls. 

[0257] Then, when it was polyurethane system resin and the skin of what kind of magnitude first, it 
investigated whether it would become a poor display. Drawing 208 is the liquid crystal panel of VA 
method. After forming the perpendicular orientation film in two substrates 16 and 17, some polyurethane 
system resin whose magnitude is about 10 micrometers was put on one substrate, the spacer 45 was 
formed in one side, the sealant 101 was formed in another side, lamination and liquid crystal were poured 
in, and the panel was manufactured. Consequently, polyurethane system resin 700 extended area by 
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heat and eel thickness (eel gap) formation, and the poor display by liquid crystal contamination was 
accepted in 15-micrometer angle in 0.5-2mm centering on breadth and polyurethane system resin 700. 
[0258] The magnitude of polyurethane system resin 700 is changed and the result of having investigated 
the contamination area size of liquid crystal is shown in drawing 209. If it is beyond the display within 
0.3mm angle on a panel and is satisfactory, it is necessary to use magnitude of polyurethane system 
resin below as 5-micrometer angle. This was the same also about the skin. As mentioned above, 
polyurethane system resin and the skin reduce the specific resistance of liquid crystal, and it generates 
a poor display owing to. The amount of mixing of polyurethane system resin and the relation of a fall of 
specific resistance were investigated. Drawing 210 is drawing showing the frequency dependent count 
result of the equal circuit of the liquid crystal pixel which the gate shows in drawing 21 1 supposing the 
condition of ON. A graph shows change of the effective voltage to a frequency in case resistance is 
9.1x109, 9.1x1010, 9.1x101 1, and 9.1x1012 in the equal circuit of a liquid crystal pixel. It turns out that 
the fall of the resistance of liquid crystal will produce the fall of effective voltage from now on. In the 1- 
60Hz frequency range related to an actual display, it turns out that the above of a display occurs in the 
fall of the specific resistance of triple or more figures. 

[0259] Drawing 21 1 and drawing 212 are drawings showing by the time amount of which the charge once 
accumulated supposing the condition that the liquid crystal pixel holds the charge when resistance was 
9.1x1010, 9.1x1011, and 9.1x1012 is discharged. In addition, an example in case only the orientation film 
exists is shown as reference. Since the orientation film has strong resistance and the time constant is 
large, it hardly contributes to a discharge phenomenon. Drawing 212 expands and shows the part for 0.2 
or less s of drawing 21 1. From now on, when liquid crystal resistance is low double or more figures, it will 
turn out that a black stain begins to appear in 60Hz. 

[0260] The above thing shows becoming a problem if resistance falls figures triple [ 2-] by polyurethane 
system resin or the skin. Next, after putting a phenylurethane into liquid crystal, the supersonic wave 
was applied for 10 seconds, it was left after that, and the specific resistance of a supernatant was 
measured. This result showed that the amount of mixing of polyurethane system resin carried out by the 
mole ratio, and specific resistance carried out a digit extent fall about by 1/1000. 

[0261] The above thing showed that display unevenness was level which does not produce a problem, 
when making the amount of mixing of polyurethane system resin or the skin or less into 1/1000 by the 
mole ratio. In order to make the amount of mixing of polyurethane system resin or the skin below into 
the above level, it is necessary to make into the air cleanliness class corresponding to the above- 
mentioned level suspension level of the polyurethane system resin in the clean room which 
manufactures a liquid crystal panel, or the skin. Furthermore, the process which washes a substrate 
front face with pure water at the front like an assembler is established. 

[0262] In the above, the example of the liquid crystal display panel of VA method which divides the 
orientation of liquid crystal with a domain regulation means was explained: As already explained, using a 
phase contrast film is known as an approach of raising a viewing-angle property. Next, the property of 
the phase contrast film suitable for the liquid crystal display panel of VA method which quadrisects the 
direction of orientation of liquid crystal at an equal rate within 1 pixel as shown in drawing 55, and the 
example of arrangement are explained. 

[0263] Drawing 213 is drawing showing the basic configuration of the liquid crystal panel of VA method. 
As shown in drawing 213, by pinching liquid crystal among the electrodes 12 and 13 formed on two 
substrates, a liquid crystal panel is realized and two polarizing plates 11 and 15 with which an absorption 
shaft intersects perpendicularly mutually are arranged on both sides. The liquid crystal panel used here 
is a liquid crystal display panel of VA method which the perpendicular orientation film is formed, the 
liquid crystal which has a negative dielectric constant anisotropy is used, and the 180 degrees of the 
directions of rubbing of the uppler substrate 12 and the bottom substrate 13 are changed like illustration, 
and made 45 degrees to the absorption shaft of polarizing plates 1 1 and 15. In this equipment, the 
viewing-angle field which produces tone reversal for contrast curves, such as a time of seeing a panel 



-74- 



from all bearings to 80 degrees of slant, in drawing 214 at the time of 8 gradation drives is shown in 
drawing 215. The contrast in bearing (0 degree, 90 degrees, 180 degrees, and 270 degrees) is low, and 
these results show that tone reversal arises in the quite large viewing-angle range. 
[0264] As shown in drawing 216, the viewing-angle field which produces tone reversal for a contrast 
curve — it can set to the liquid crystal display which used the liquid crystal panel which consists of two 
liquid crystal substrates 91 and 92 with which the projection pattern as shown in drawing 55 was formed 
— in drawing 217 at the time of 8 gradation drives is shown in drawing 218. It can be said that this is 
still insufficient compared with the conventional VA method although improved about tone reversal, and 
it has seldom improved about contrast. 

[0265] These people are Japanese Patent Application No. No. 41926 [ eight to ], Japanese Patent 
Application No. No. 29455 [ nine to ] which sets it as the foundation of priority, and Japanese Patent 
Application No. No. 259872 [ eight to ], and are indicating that a viewing-angle property makes it 
improve by preparing a phase contrast film in the liquid crystal display of VA method in which orientation 
division is carried out by rubbing. However, about the case where orientation division is carried out to 
the slit of a projection, a hollow, and a pixel electrode, reference is not made at all. 
[0266] The conditions in the case of improving further the viewing-angle property in the liquid crystal 
display of VA method which was made to carry out orientation division within each pixel by the slit 
prepared in the projection, the hollow, and the electrode hereafter by preparing a phase contrast film are 
explained. First, the phase contrast film used in this invention is explained with reference to drawing 219. 
it is shown in drawing 219 — as — the refractive index of film plane inboard — nx — the refractive 
index of ny and the thickness direction — nz ** — the phase contrast film used in this invention when 
it carries out — nx and ny >=nz Relation is realized. 

[0267] Here, it is nx >ny =nz. It is called the phase contrast film which has optically uniaxial [ forward ] 
for the phase contrast film with which relation is realized optically in a film plane, and. this film is only 
henceforth called a forward optically uniaxial film. A refractive index nx and ny The direction of the 
larger one is called a lagging axis inside, in this case, nx >ny it is — since — x directions are called a 
lagging axis. If thickness of a phase contrast film is set to d, the retardation of R=(nx-ny) d will be 
produced in field inboard by passing this forward optically uniaxial film. Henceforth, when it is called the 
retardation of a forward optically uniaxial film, the retardation of field inboard shall be pointed out. 
[0268] Moreover, nx =ny >nz It is called the phase contrast film which has optically uniaxial [ negative ] 
for the phase contrast film with which relation is realized optically in the direction of a normal of a film 
plane, and this film is only henceforth called a negative optically uniaxial film. If thickness of a phase 
contrast film is set to d, the retardation of R=(nx+ny) (/2-nz) d will be produced in the thickness 
direction by passing this negative optically uniaxial film. Henceforth, when it is called the retardation of a 
negative optically uniaxial film, the retardation of the thickness direction shall be pointed out. 
[0269] Furthermore, nx >ny >nz The phase contrast film with which relation is realized is called phase 
contrast film which has biaxial nature, and this film is only henceforth called a biaxial nature film, in this 
case, nx >ny it is — since — x directions are called a lagging axis. When thickness of a phase contrast 
film is set to d, the retardation of d (nx-ny) (at however, the time of nx >ny) and the thickness direction 
of a film of the retardation of film plane inboard is d (/(nx+ny)2~nz). 

[0270] Drawing 220 is drawing showing the configuration of the liquid crystal display of the 52nd example 
of this invention. A color filter and a common electrode (solid electrode) are formed in the side which 
faces the liquid crystal of one CF substrate of substrates 91 and 92, and the TFT component, the bus 
line, and the pixel electrode are formed in the side which faces the liquid crystal of the TFT substrate of 
another side. A perpendicular orientation ingredient is applied by decalcomania and the perpendicular 
orientation film is formed in the side which faces the liquid crystal of substrates 91 and 92 by calcinating 
by 180-degreeC. On the perpendicular orientation film, the protective material made from positive type 
sensitization is applied with a spin coat, and the projection pattern shown in drawing 55 is formed of Puri 
**-KU, exposure, and postbake. 
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[0271] Substrates 91 and 92 enclose the liquid crystal ingredient which is stuck through a spacer with a 
diameter of 3.5 micrometers and has a negative dielectric constant isomerism, and are using it as the 
liquid crystal panel. As shown in drawing 220, two substrates 91 and 92 with which the liquid crystal 
display of the 52nd example constitutes the 1st polarizing plate 11, the 1st forward optically uniaxial film 
94, and a liquid crystal panel, the 2nd forward optically uniaxial film 94, and the 2nd polarizing plate 15 
are arranged at this sequence. In addition, the absorption shaft of the 1st polarizing plate 1 1 and the 
lagging axis of the 1st forward optically uniaxial film 94 cross at right angles, and the lagging axis of the 
2nd forward optically uniaxial film 94 is arranged so that it may intersect perpendicularly with the 
absorption shaft of the 2nd polarizing plate 1 5. 

[0272] the 52nd example — setting — retardation R0 of the 1st and 2nd forward optically uniaxial films 
94 R1 The viewing-angle field where tone reversal produces the ** contrast curve at the time of being 
referred to as 1 10nm, respectively in drawing 221 at the time of 8 gradation drives is shown in drawing 
222. As compared with Fig. 217 and 218, the range where high contrast is acquired stops having 
produced breadth and tone reversal in all the range sharply, and the viewing-angle property has been 
sharply improved so that clearly. 

[0273] here — the configuration of drawing 220 — retardation R0 of the 1st and 2nd forward optically 
uniaxial films 94 R1 It was made to change variously and the viewing-angle property was investigated. 
The approach of investigating is R0. R1 Make it change and it sets at the upper right (45-degree 
bearing) of a panel, the upper left (135-degree bearing), the lower left (225-degree bearing), and the 
lower right (315 degrees). It asks for the include angle from which contrast is set to 10, and is R0. R1 R0 
from which the include angle becomes the same value on a coordinate R1 A high line chart, such as 
having connected the point with the line, is shown in drawing 223. In addition, the contour-line graph of 
the upper right of a panel, the upper left, the lower left, and the lower right was the same. Since this 
used the projection pattern shown in drawing.55, it is considered to be because for four fields depended - 
comparatively to be equal by orientation. 

[0274] R0 from which the include angle from which contrast becomes 10 in the bearing (45 degrees, 135 
degrees, 225 degrees, and 315 degrees) is 39 degrees in drawing 217, and the include angle from which 
contrast is set to 10 becomes 39 degrees or more in drawing 223 R1 In combination, it can be said that 
it is about the effectiveness which used the phase contrast film, in drawing 223, the include angle from 
which contrast is set to 10 becomes 39 degrees or more — R0 R1 It is a time of the following 
conditions being fulfilled. 

[0275] R1 <=450 nm-RO and RO-250 nm<=R1 <=R — 0+250nm and 0 <=R0 0 <=R1 [ and ] — retardation 
deltan-d of a liquid crystal cell is changed in the practical range, and a twist angle is further changed in 
0 degree - 90 degrees again — making — the same — R0 R1 As a result of searching for optimum 
conditions, it was checked that it is not different from the above-mentioned conditions. 
[0276] Drawing 224 is drawing showing the configuration of the liquid crystal display of the 53rd example 
of this invention. As for differing from the 52nd example, the forward optically uniaxial film, the 1st and 
the 2nd, 94 of two sheets is arranged between the 1st polarizing plate 11 and liquid crystal panel, and 
the forward optically uniaxial film 94 of two sheets is the point that the lagging axis is arranged so that 
the absorption shaft of the 1st polarizing plate 1 1 and the lagging axis of the 2nd forward optically 
uniaxial film which intersects perpendicularly mutually and adjoins the 1st polarizing plate 11 may cross 
at right angles. 

[0277] the 53rd example — setting — phase contrast R0 and R1 of the 1st and 2nd forward optically 
uniaxial films 94 The viewing-angle field where tone reversal produces the ** contrast curve at the time 
of being referred to as 1 10nm and 270nm, respectively in drawing 225 at the time of 8 gradation drives 
is shown in drawing 226. As compared with Fig. 217 and 218, the range which breadth and tone reversal 
produce sharply was also sharply reduced for the range where high contrast is acquired, and the 
viewing-angle property has been sharply improved so that clearly. 

[0278] the 52nd example — the same — the configuration of drawing 224 — retardation R0 of the 1st 
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and 2nd forward optically uniaxial films 94 R1 The result of having changed variously and having 
investigated the viewing-angle property is shown in drawing 227. the include angle from which the 
property shown in drawing 227 is the same as drawing 223, and contrast is set to 10 — R0 R1 a 
coordinate top — it is — etc. — it considers as a high line chart. It is R0 that the include angle from 
which contrast is set to 10 will become 39 degrees or more from now on. R1 It is a time of the following 
conditions being fulfilled. 
[0279] 

1<=2R0+280nm of 2R0-170 nm<=R, R1 <=-R0 / 2+800nm, and 0 <=R0 And even if it changes retardation 
deltan-d of a liquid crystal cell in the practical range and changed the twist angle in 0 degree - 90 
degrees further also in 0 <=R1 and the 53rd example, it checked that it was not different from the 
above-mentioned conditions. 

[0280] Drawing 228 is drawing showing the configuration of the liquid crystal display of the 54th example 
of this invention. Differing from the 52nd example is the point that arrange the 1st negative optically 
uniaxial film 95 between a liquid crystal panel and the 1st polarizing plate 11, and it arranges the 2nd 
negative optically uniaxial film 95 between a liquid crystal panel and the 2nd polarizing plate 15. 
[0281] the 54th example — setting — the 52nd example — the same — the configuration of drawing 
228 — retardation R0 of the thickness direction of the 1st and 2nd negative optically uniaxial films 95 
R1 The result of having changed variously and having investigated the viewing-angle property is shown 
in drawing 229. the include angle from which the property shown in drawing 229 is the same as drawing 
223, and contrast is set to 10 — R0 R1 a coordinate top — it is — etc. — it considers as a high line 
chart. It is R0 that the include angle from which contrast is set to 10 will become 39 degrees or more 
from now on. R1 It is a time of the following conditions being fulfilled. 

[0282] R0+R — also in the 54th example, retardation deltan-d of a liquid crystal cell was changed in the 
practical range, and 1<=500nm of relation between deltan-d and the. upper limit of optimum conditions 
was investigated here. The result is shown in drawing 230. When deltan-d of a liquid crystal cell is set to 
RLC from this, the optimum conditions of the sum of the retardation of a Gentlemen phase reference 
film are less than [ 1.7xRLC+50nm ]. 

[0283] Moreover, although this condition was a property about contrast, optimum conditions were 
similarly examined about tone reversal, the case of contrast — the same — the configuration of drawing 
228 — it is — retardation R0 of the thickness direction of the 1st and 2nd negative optically uniaxial 
films 95 R1 the include angle which is changed variously and produces tone reversal — asking — R0 R1 
a coordinate top — it is — etc. — it is drawing 23 which was considered as the high line chart. The 
include angle which produces tone reversal in drawing 218 is 52 degrees. R0 from which the include 
angle which tone reversal produces in drawing 231 becomes 52 degrees or more On the conditions of R1, 
it can be said that it is about the effectiveness of a phase contrast film about tone reversal, in drawing 
231, the include angle which tone reversal produces becomes 52 degrees or more — R0 R1 ******** - 
- it is a time of the following conditions being fulfilled. 

[0284] R0+R1 <=345nm, next retardation deltan-d of a liquid crystal cell were changed in the practical 
range, and the relation between deltan-d and the upper limit of optimum conditions was investigated. 
The result is shown in drawing 232. Almost more fixed [ the upper limit of optimum conditions / without 
being based on deltan-d of a liquid crystal cell ] than this, the optimum conditions of the sum of the 
retardation of a Gentlemen phase reference film are 350nm or less. 

[0285] As for the include angle from which contrast is set to 10, it is desirable that it is 50 degrees or 
more, and when it takes into consideration also about deltan-d of tone reversal or a practical liquid 
crystal cell, as for the sum of the retardation of a Gentlemen phase reference film, it is desirable that it 
is [ 30nm or more ] 270nm or less. Moreover, as a result of changing a twist angle in 0 to 90 degrees 
and investigating it similarly, it turned out that there is no change in optimum conditions. 
[0286] The 55th example removes one side of the 1st and 2nd negative optically uniaxial films 95 in the 
configuration of the liquid crystal display of the 54th example of drawing 228. In the 55th example, the 
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viewing-angle field where tone reversal produces the ** contrast curve at the time of setting the 
retardation of the negative optically uniaxial film 95 of one sheet to 200nm in drawing 233 at the time of 
8 gradation drives is shown in drawing 234. As compared with Fig. 217 and 218, the range which breadth 
and tone reversal produce sharply was also sharply reduced for the range where high contrast is 
acquired, and the viewing-angle property has been sharply improved so that clearly. Moreover, although 
the optimum conditions from which contrast is set to 10, and the optimum conditions about tone 
reversal were examined, it turned out that what is necessary is just to use negative 1 axial film of one 
sheet which has a retardation equivalent to the sum of the retardation of negative 1 axial film of the 
54th example. 

[0287] It was the example which uses the 58th example combining forward 1 axial film and negative 1 
axial film from the 56th example, and although there were various kinds of modifications about the 
approach of arrangement, it turned out that the configuration shown in the 58th example from the 56th 
example is effective. Drawing 235 is drawing showing the configuration of the liquid crystal display of the 
56th example of this invention. Differing from the 52nd example is a point which uses the negative 1 
axial film 95 instead of the 1st forward 1 axial film 94 arranged between a liquid crystal panel and the 1st 
polarizing plate 11. 

[0288] It sets in the 56th example and is the retardation R0 of the film plane inboard of the forward 
optically uniaxial film 94. Retardation R1 of the thickness direction of 150nm and the negative optically 
uniaxial film 95 The viewing-angle field where tone reversal produces the ** contrast curve at the time 
of being referred to as 150nm in drawing 236 at the time of 8 gradation drives is shown in drawing 237. 
As compared with Fig. 217 and 218, the range which breadth and tone reversal produce sharply was also ) 
sharply reduced for the range where high contrast is acquired, and the viewing-angle property has been 
sharply improved so that clearly. 

[0289] The 56th example also examined optimum conditions about contrast. The optimum conditions 
about contrast are shown in drawing 238. The contents shown in drawing 238 are the same as drawing 
223. Drawing 239 is drawing showing the configuration of the liquid crystal display of the 57th example of 
this invention, differing from the 52nd example is a point which has arranged the forward 1 axial film 94 
between a liquid crystal panel and the 1st polarizing plate 1 1, and has arranged the 1 axial film 95 
negative to it being alike between this forward 1 axial film 94 and the 1st polarizing plate 1 1. The lagging 
axis of the forward optically uniaxial film 94 is arranged so that it may intersect perpendicularly with the 
absorption shaft of the 1 st polarizing plate 11. 

[0290] It sets in the 57th example and is the retardation R0 of the film plane inboard of the forward 
optically uniaxial film 94. Retardation R1 of the thickness direction of 50nm and the negative optically 
uniaxial film 95 The viewing-angle field where tone reversal produces the ** contrast curve at the time 
of being referred to as 200nm in drawing 240 at the time of 8 gradation drives is shown in drawing 241. 
As compared with Fig. 217 and 218, the range which breadth and tone reversal produce sharply was also 
sharply reduced for the range where high contrast is acquired, and the viewing-angle property has been 
sharply improved so that clearly. 

[0291] The 57th example also examined optimum conditions about contrast. The optimum conditions 
about contrast are shown in drawing 242. The contents shown in drawing 242 are the same as drawing 
223. Drawing 243 is drawing showing the configuration of the liquid crystal display of the 58th example of 
this invention, differing from the 52nd example is a point which has arranged the negative 1 axial film 95 
between a liquid crystal panel and the 1st polarizing plate 1 1, and has arranged the t axial film 94 
forward to it being alike between this negative 1 axial film 95 and the 1st polarizing plate 11. The lagging 
axis of the forward optically uniaxial film 94 is arranged so that it may intersect perpendicularly with the 
absorption shaft of the 1st polarizing plate 1 1. 

[0292] It sets in the 58th example and is the retardation R1 of the film plane inboard of the forward 
optically uniaxial film 94. Retardation R0 of the thickness direction of 150nm and the negative optically 
uniaxial film 95 The viewing-angle field where tone reversal produces the ** contrast curve at the time 
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of being referred to as 150nm in drawing 244 at the time of 8 gradation drives is shown in drawing 245. 
As compared with Fig. 217 and 218, the range which breadth and tone reversal produce sharply was also 
sharply reduced for the range where high contrast is acquired, and the viewing-angle property has been 
sharply improved so that clearly. 

[0293] The 58th example also examined optimum conditions about contrast. The optimum conditions 
about contrast are shown in drawing 246. The contents shown in drawing 246 are the same as drawing 
223. Drawing 247 is drawing showing the configuration of the liquid crystal display of the 59th example of 
this invention. Differing from the 52nd example is nz about the refractive index of nx, ny, and the 
thickness direction in the refractive index of field inboard between a liquid crystal panel and the 1st 
polarizing plate 1 1. When it carries out, it is the point that arrange the phase contrast film 96 which has 
the relation of nx and ny >=nz, and the forward 1 axial film 94 between a liquid crystal panel and the 2nd 
polarizing plate 15 is removed. The x axis of the phase contrast film 96 is arranged so that it may 
intersect perpendicularly with the absorption shaft of the 1st polarizing plate 1 1. 
[0294] It sets in the 59th example and is a lagging axis, i.e., nx >ny, about the x axis of the phase 
contrast film 96. The viewing-angle field where tone reversal produces the ** contrast curve at the time 
of carrying out and setting the retardation RYZ of 55nm and the thickness direction to 190nm for the 
retardation of film plane inboard in drawing 248 at the time of 8 gradation drives is shown in drawing 249. 
As compared with Fig. 217 and 218, the range which breadth and tone reversal produce sharply was also 
sharply reduced for the range where high contrast is acquired, and the viewing-angle property has been 
sharply improved so that clearly. 

[0295] Here, it is defined as RXZ=(nx-nz) d and RYZ=(ny-nz) d. Also in the 59th example, RXZ and RYZ 
were variously changed about contrast and optimum conditions were examined. The optimum conditions 
about contrast are shown in drawing 250. the contents shown in drawing 250 — R0 R1 It is the same 
except corresponding to RXZ and RYZ, respectively. It is a time of the following conditions being fulfilled 
about RXZ and RYZ that the include angle from which contrast is set to 10 becomes 39 degrees or 
more from these results. 

[0296] It is the retardation of R0 and the thickness direction about the retardation of the field inboard of 
RXZ-250 nm<=RYZ<=RXZ+150nm, RYZ<=-RXZ+1000nm, 0 <=RYZ, and the 0 <=RXZ phase contrast film 
96 R1 When it carries out, it is RO =(nx-ny) d=RXZ-RYZ. — (at the time of nx >=ny) 
R0 =(ny-nx) d=RYZ-RXZ — (at the time of ny >=nx) 

Since the relation between R1 =(nx+ny) (/2-nz) d= (RXZ+RYZ) / 2 is realized, the optimum conditions 
about RXZ and RYZ are rewritten as follows. 

[0297] It is desirable for the phase contrast in R0 <=250nm and R1 <=500nm, i.e., a field, to arrange so 
that it may intersect perpendicularly with the absorption shaft of the polarizing plate with which the 
lagging axis of a biaxial nature phase contrast film adjoins [ the phase contrast of 250nm or less and the 
thickness direction ] by 500nm or less. As a result of changing retardation deltan-d of a liquid crystal 
cell in the practical range and investigating the relation between deltan-d and the upper limit of optimum 
conditions, it turned out that it is always 250nm or less, without basing the optimum conditions of the 
retardation of field inboard on deltan-d of a liquid crystal cell. On the other hand, it depends for the 
optimum conditions of the phase contrast of the thickness direction on deltan-d of a liquid crystal cell. 
The result of having investigated the relation between deltan-d of a liquid crystal cell and the upper limit 
of the optimal range of the retardation of the thickness direction is shown in drawing 251. When the 
optimum conditions of the retardation of the thickness direction set deltan-d of a liquid crystal cell to 
RLC from this, it is less than [ 1.7xRLC+50nm ]. 

[0298] In addition, optimum conditions were similarly investigated with the configuration of drawing 247 
about the configuration which has arranged two or more phase contrast films 96 at least to one side 
between one liquid crystal panel side, the 1st polarizing plate 1 1 of both sides, or the 2nd polarizing plate 
15. Consequently, it turned out that the case where the retardation of the field inboard of the 
Gentlemen phase reference film 96 is 250nm or less, respectively, and the sum of the retardation of the 
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thickness direction of the Gentlemen phase reference film 96 is less than [ 1 .7xRLC+50nm ] is optimum 
conditions. 

[0299] Moreover, although the twist angle was changed in 0 degree - 90 degrees and optimum 
conditions were investigated similarly, each optimum conditions did not change. As a film 96, a forward 
optically uniaxial film (nx >ny =nz), a negative optically uniaxial film (nx =ny > nz), and an optically biaxial 
film (nx >ny > nz) can be considered, and independent or the case where it uses combining each is 
possible in the either. 

[0300] As mentioned above, although the conditions of the optimal phase contrast film in the case of 
preparing a projection train in the side which faces the liquid crystal of two substrates which constitute 
a liquid crystal panel, and carrying out orientation division within a pixel were explained, also when 
carrying out orientation division to the slit of a hollow or a pixel electrode, a viewing-angle property can 
be improved on the same conditions. Moreover, the polarizing plate in this specification is described as 
an ideal polarizing plate. Therefore, the retardation (the phase contrast of the thickness direction is 
usually about 50nm) of what it should compound with the retardation which the phase contrast film of 
this invention has, and should be treated which the film (TAC film) which is used with the configuration 
of an actual polarizing plate, and which protects a polarizer has is obvious. 

[0301] That is, although arrangement of a phase contrast film can be seemingly lost by making a TAC 
film possess the conditions in this invention, it cannot be overemphasized that a TAC film acts on the 
phase contrast film to which this invention should be added, and an EQC in this case. As mentioned 
above, although the example of this invention was explained, otherwise to this invention, various kinds of 
deformation is possible, and there may be various kinds of modifications according to the liquid crystal 
display which especially applies a projection pattern, a configuration, etc. 

[0302] As mentioned above, although the example which applied this invention to the TFT mold liquid 
crystal display was explained, this invention is applicable also to liquid crystal displays other than this. 
For example, it can apply also to not TFT but LCD of an MOS-FET method used as a reflective mold, 
and the method which used diodes, such as an MIM component, as an active element, and can apply to 
what uses an amorphous silicon also by the TFT method, and both which use polish recon. Moreover, it 
is applicable not only to LCD of a transparency mold but a reflective mold and plasma addressing. 
[0303] 

[Effect of the Invention] Although the conventional TN mold LCD had the narrow viewing-angle range, 
the IPS mold LCD which improved the viewing-angle property did not have an enough speed of response 
and the trouble of being unable to use it was shown in the movie display, if this invention is applied, 
while solving these problems and having the viewing-angle property of the IPS mold LCD, LCD of a 
speed of response which endures the TN mold LCD is realizable. And since it is realizable only by 
establishing a projection or a hollow in each substrate, it is easily realizable also in respect of 
manufacture. And the required rubbing process and a washing-after rubbing process become 
unnecessary with conventional TN mold and a conventional IPS mold. Since these processes had 
become the cause which produces poor orientation, it is effective in raising the dependability of the yield 
or a product. 

[0304] Furthermore, a viewing-angle property is sharply improvable by using a phase contrast film on 
conditions which were explained. It becomes high contrast with a large angle of visibility, and stops 
especially, also producing tone reversal on the optimal conditions. 



[Translation done.] 
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Drawings are not displayable due to the volume of the data (more than 200 drawings). 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]*It is drawing explaining the panel structure and the principle of operation of the TN mold 
LCD. 

[Drawing 2] It is drawing explaining change of the image by the angle of visibility of the TN mold LCD. 
[Drawing 3] It is drawing explaining the IPS mold LCD. 

[Drawing 4] It is drawing showing the definition of the coordinate meter in the observation which made 
the IPS mold LCD the example. 

[Drawing 5] It is drawing showing the tone reversal field in the IPS mold LCD. 

[Drawing 6] It is drawing showing the change and tone reversal of gradation in the IPS mold LCD. 

[Drawing 7] It is drawing explaining VA (Vertically aligned) method and its trouble. 

[Drawing 8] It is the explanatory view of rubbing processing. 

[Drawing 9] It is drawing explaining the principle of this, invention.. 

[Drawing 10] It is drawing explaining generation of the orientation by projection. 

[Drawing 11] It is drawing showing the example of a configuration of a projection. 

[Drawing 12] It is drawing showing the method which realizes liquid crystal orientation of this invention. 

[Drawing 13] It is drawing showing the whole liquid crystal panel configuration of the 1st example. 

[Drawing 14] It is drawing showing the panel structure of the 1st example. 

[Drawing 15] It is drawing showing the projection pattern of the 1st example. 

[Drawing 16] It is drawing showing the projection pattern of the periphery in the 1st example. 

[Drawing 17] It is a panel sectional view in the 1st example. 

[Drawing 18] It is drawing showing arrangement of the liquid crystal inlet of the panel of the 1st example. 
[Drawing 19] It is drawing showing the actual measurement of the projection configuration of the 1st 
example. 

[Drawing 20] It is drawing showing the speed of response in the 1st example. 
[Drawing 21] It is drawing showing the speed of response in the 1st example. 
[Drawing 22] It is drawing showing the viewing-angle property in the 1st example. 
[Drawing 23] It is drawing showing the viewing-angle property in the 1st example. 
[Drawing 24] It is drawing showing the viewing-angle property in the 1st example. 

[Drawing 25] It is drawing showing the viewing-angle property at the time of using a phase contrast film 
in the 1st example. 

[Drawing 26] It is drawing showing the viewing-angle property at the time of using a phase contrast film 
in the 1st example. 

[Drawing 27] It is drawing explaining generating of the leakage light in a projection part. 

[Drawing 28] It is drawing showing change of the permeability when changing the height of a projection 

in the 1st example. 

[Drawing 29] It is drawing showing change of the contrast when changing the height of a projection in 
the 1 st example. 
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[Drawing 30] It is drawing showing the relation between the height of a projection in the 1st example, 
and the permeability of confession voice. 

[Drawing 31] It is drawing showing the relation between the height of a projection in the 1st example, 
and the permeability of a black condition. 

[Drawing 32] It is drawing showing the height of a projection in the 1st example, and the relation of a 
contrast ratio. 

[Drawing 33] It is drawing showing the projection pattern of the 2nd example. 

[Drawing 34] It is drawing showing the projection pattern of the 3rd example. 

[Drawing 35] It is drawing showing other examples of the projection pattern of the 3rd example. 

[Drawing 36] It is drawing showing the orientation of the liquid crystal molecule on a projection. 

[Drawing 37] It is drawjng showing the projection configuration of the 4th example. 

[Drawing 38] It is drawing showing the panel structure of the 5th example. 

[Drawing 39] It is drawing showing the pixel electrode pattern of the 5th example. 

[Drawing 40] It is drawing showing the example of the orientation distribution in a slit connection. 

[Drawing 41] It is drawing showing a projection in the 5th example, and generating of the domain in the 

slit section. 

[Drawing 42] It is drawing showing the configurations of a projection in the 6th example, and the slit of 
an electrode. 

[Drawing 43] It is drawing showing a projection in the 6th example, and generating of the domain in the 
slit section. 

[Drawing 44] It is drawing showing the top view of the pixel section in the liquid crystal display of the 
6th example. 

[Drawing 45] It is drawing showing the pixel electrode pattern of the 6th example. 

[Drawing 46] It is the sectional view of the pixel section of the 6th example. 

[Drawing 47] It is drawing showing the viewing-angle property in the 6th example. 

[Drawing 48] It is drawing showing the viewing-angle property in the 6th example. 

[Drawing 49] It is drawing showing the modification of the pixel electrode pattern of the 6th example. 

[Drawing 50] It is drawing showing the pixel electrode pattern and structure of the 7th example of this 

invention. 

[Drawing 51] It is drawing showing the top view of the pixel section in the liquid crystal display of the 
8th example of this invention. 

[Drawing 52] It is the sectional view of the pixel section of the 8th example. 

[Drawing 53] It is drawing explaining the manufacture approach of the TFT substrate in the 8th example. 
[Drawing 54] It is drawing explaining the manufacture approach of the TFT substrate in the 8th example. 
[Drawing 55] It is drawing showing the projection pattern of the 9th example of this invention. 
[Drawing 56] It is the top view of the pixel section of the 9th example. 

[Drawing 57] It is drawing showing the modification of the projection pattern of the 9th example. 
[Drawing 58] It is drawing showing the effect of the slanting electric field in an electrode edge. 
[Drawing 59] It is drawing showing the problem in the case of using the projection which made zigzag 
crooked. 

[Drawing 60] It is drawing showing the orientation of the electrode edge section in the case of using the 
projection which made zigzag crooked. 

[Drawing 61] When using the projection which made zigzag crooked, it is drawing showing the part to 
which a speed of response falls. 

[Drawing 62] When using the projection which made zigzag crooked, it is the cross section of ****** to 
which a speed of response falls. 

[Drawing 63] It is drawing showing the basic configuration of the 10th example of this invention. 
[Drawing 64] It is drawing showing the projection train pattern in the 10th example. 
[Drawing 65] It is the detail drawing of the description part in the 10th example. 
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[Drawing 66] It is drawing explaining change of the direction of orientation by the exposure of ultraviolet 
rays. 

[Drawing 67] It is drawing showing the modification of the 10th example. 

[Drawing 68] It is drawing showing the relation between a desirable edge and a projection. 

[Drawing 69] It is drawing showing the relation between a desirable edge and a hollow. 

[Drawing 70] It is drawing showing desirable straight-line-like array of a projection. 

[Drawing 71] It is drawing showing the projection pattern in the 11th example of this invention. 

[Drawing 72] It is drawing showing the example which prepared the projection of discontinuity for every 

pixel. 

[Drawing 73] It is drawing showing the projection pattern in the 12th example of this invention. 
[Drawing 74] It is drawing showing the modification of the 12th example. 
[Drawing 75] It is drawing showing the modification of the 12th example. 

[Drawing 76] It is drawing showing the projection pattern in the 13th example of this invention. 
[Drawing 77] It is the sectional view of the 3rd example. 

[Drawing 78] It is drawing showing an operation and electrode structure of auxiliary capacity. 
[Drawing 79] It is drawing showing the projection pattern and CS electrode of the 14th example of this 
invention. 

[Drawing 80] It is drawing showing the modification of the 14th example. 
[Drawing 81] It is drawing showing the modification of the 14th example. 
[Drawing 82] It is drawing showing the modification of the 14th example. 

[Drawing 83] It is drawing showing the projection pattern of the 15th example of this invention. 
[Drawing 84] It is drawing explaining orientation change of the liquid crystal in the 15th example. 
[Drawing 85] It is drawing showing the viewing-angle property in the 15th example. 
[Drawing 86] It is drawing showing the halftone speed of response of TN method for the speed of 
response of the halftone in the 15th example, and a comparison. 

[Drawing 87] It is drawing showing the speed of response of the halftone of other VA methods. 
[Drawing 88] It is drawing showing the modification of the projection pattern of the 15th example. 
[Drawing 89] It is drawing showing the modification of the projection pattern of the 15th example. 
[Drawing 90] It is drawing showing the modification of the projection pattern of the 15th example. 
[Drawing 91] It is drawing showing the modification of the projection pattern of the 15th example. 
[Drawing 92] It is drawing showing the projection structure of the ,16th example of this invention. 
[Drawing 93] It is drawing showing the projection pattern of the 16th example. 
[Drawing 94] It is drawing showing the panel structure of the 17th example of this invention. 
[Drawing 95] It is drawing showing the panel structure of the 18th example of this invention. 
[Drawing 96] It is drawing showing the panel structure of the 19th example of this invention. 
[Drawing 97] It is drawing showing the panel structure of the 20th example of this invention. 
[Drawing 98] It is drawing showing the panel structure of the modification of the 20th example. 
[Drawing 99] It is drawing showing the panel structure of the modification of the 20th example. 
[Drawing 100] It is drawing showing the panel structure of the modification of the 20th example. 
[Drawing 101] It is drawing showing the panel structure of the 21st example of this invention. 
[Drawing 102] It is drawing showing the effect on the orientation division by the panel sectional view and 
assembly which have a projection. 

[Drawing 103] It is drawing showing the panel structure of the 22nd example of this invention. 
[Drawing 104] It is drawing showing the panel structure of the 23rd example of this invention. 
[Drawing 105] It is drawing showing the panel structure of the 24th example of this invention. 
[Drawing 106] It is drawing showing the projection pattern adapting the structure of the 24th example. 
[Drawing 107] It is drawing showing the panel structure of the 25th example of this invention. 
[Drawing 108] It is drawing showing the structure of the panel which measures the relation between a 
projection gap and a speed of response. 
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[Drawing 109] It is drawing showing the relation between a projection gap and a speed of response. 
[Drawing 110] It is drawing showing the relation between a projection gap and permeability. 
[Drawing 111] It is the explanatory view of the principle of operation of the 25th example. 
[Drawing 112] It is drawing showing the panel structure of the 26th example of this invention. 
[Drawing 113] It is drawing showing the viewing-angle property of the panel of the 26th example. 
[Drawing 114] It is drawing showing the usual projection pattern. 

[Drawing 115] It is drawing showing the wavelength dispersion of the optical anisotropy of liquid crystal. 
[Drawing 116] It is drawing showing the projection pattern of the 27th example of this invention. 
[Drawing 117] It is drawing showing the difference by the projection gap of the relation between applied 
voltage and permeability. 

[Drawing 118] It is drawing showing the projection pattern of the 28th example of this invention. 
[Drawing 119] It is drawing showing the projection pattern of the 29th example of this invention. 
[Drawing 120] It is drawing showing the pixel structure of the 29th example. 

[Drawing 121] It is drawing showing the projection configuration of the 30th example of this invention. 
[Drawing 122] It is drawing showing change of the permeability when changing the height of a projection. 
[Drawing 123] It is drawing showing change of the contrast when changing the height of a projection. 
[Drawing 124] It is drawing showing the relation between the height of a projection, and the permeability 
of confession voice. 

[Drawing 125] It is drawing showing the relation between the height of a projection, and the permeability 
of a black condition. 

[Drawing 126] It is drawing showing the modification of the 30th example. 

[Drawing 127] It is drawing showing the projection configuration of the 31st example of this invention. 
[Drawing 128] It is drawing showing the relation of the thickness of the twist angle of the liquid crystal 
panel of VA method, and a liquid crystal layer. 

[Drawing 129] It is drawing showing the relative luminance of a white display of the liquid crystal panel of 
VA method, and the relation of retardation deltand of liquid crystal. 

[Drawing 130] It is drawing showing the angle wavelength transmission of the liquid crystal panel of VA 
method, and the relation of retardation deltand of liquid crystal. 

[Drawing 131] It is drawing showing the gap of the liquid crystal panel of an orientation division VA 
method, and the relation of a speed of response. 

[Drawing 132] It is drawing showing the gap of the liquid crystal panel of an orientation division VA 
method, and the relation of a numerical aperture. 

[Drawing 133] It is drawing showing the panel structure of the 32nd example of this invention. 
[Drawing 134] It is drawing showing the panel structure of the modification of the 32nd example. 
[Drawing 135] It is drawing showing the structure of the TFT substrate of the 33rd example of this 
invention. 

[Drawing 136] It is drawing showing the projection pattern of the 33rd example. 

[Drawing 137] It is drawing showing the panel structure of the 34th example of this invention. 

[Drawing 138] It is drawing showing the projection pattern of the 34th example. 

[Drawing 139] It is drawing showing the manufacture approach of the TFT substrate of the 35th example 
of this invention. 

[Drawing 140] It is drawing showing the structure of the TFT substrate of the modification of the 35th 
example. 

[Drawing 141] It is drawing showing the manufacture approach of the TFT substrate of the 36th example 
of this invention. 

[Drawing 142] It is drawing explaining the problem by the dielectric on an electrode. 
[Drawing 143] It is drawing showing the projection structure of the 37th example of this invention. 
[Drawing 144] It is drawing showing the manufacture approach of a projection of the 37th example. 
[Drawing 145] It is drawing showing the projection structure of the 38th example of this invention. 
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[Drawing 146] It is drawing showing change of the projection configuration by baking. 

[Drawing 147] It is drawing showing change of the cross-section configuration of the resist by burning 

temperature. 

[Drawing 148] It is drawing showing the relation between line breadth and the cross-section 
configuration of a resist. 

[Drawing 149] It is drawing showing the problem in the situation of a height, and spreading of the 
orientation film. 

[Drawing 150] It is drawing showing an example of the projection manufacture approach of the 39th 
example of this invention, and the manufactured projection. 

[Drawing 151] It is drawing showing other examples of the projection manufacture approach of the 39th 
example. 

[Drawing 152] It is drawing showing other examples of the projection manufacture approach of the 39th 
example. 

[Drawing 153] It is the graph which shows reforming by ultraviolet-rays exposure of a resist. 

[Drawing 154] It is drawing showing other examples of the projection manufacture approach of the 39th 

example. 

[Drawing 155] It is drawing showing other examples of the projection manufacture approach of the 39th 
example. 

[Drawing 156] It is drawing showing other examples of the projection manufacture approach of the 39th 
example. 

[Drawing 157] It is drawing showing other examples of the projection manufacture approach of the 39th 
example. 

[Drawing 158] It is drawing showing the temperature-change conditions of the approach of drawing 157. 
[Drawing 159] It is drawing showing other examples of the projection manufacture approach of the 39th 
example. 

[Drawing 160] It is drawing showing the panel structure of the conventional example of having a black 
matrix. 

[Drawing 161] It is drawing showing the panel structure of the 40th example of this invention. 
[Drawing 162] It is drawing showing the projection pattern of the 40th example. 

[Drawing 163] It is drawing showing the protection-fronrHight pattern (black matrix) of the 41st example 
of this invention. 

[Drawing 164] It is the sectional view of the 41st example. 

[Drawing 165] It is drawing showing the pixel and projection pattern of the 42nd example of this 
invention. 

[Drawing 166] It is drawing showing the conventional panel structure where the spacer was formed. 
[Drawing 167] It is drawing showing the panel structure of the 43rd example and modification of this 
invention. 

[Drawing 168] It is drawing showing the panel structure of the modification of the 43rd example. 
[Drawing 1 69] It is drawing showing the panel structure of the modification of the 43rd example. 
[Drawing 170] It is drawing showing the manufacture approach of the liquid crystal panel of the 44th 
example of this invention. 

[Drawing 171] It is drawing showing the spraying consistency of a spacer and the relation of a eel gap to 
the 44th example. 

[Drawing 172] It is drawing showing the relation of generating of the unevenness when applying the 
spraying consistency and force of a spacer in the liquid crystal panel of the 44th example. 
[Drawing 173] It is drawing showing the chemical formula of the charge of add-in material for giving the 
ion adsorption capacity force to a projection. 

[Drawing 174] It is drawing showing the chemical formula of the charge of add-in material for giving the 
ion adsorption capacity force to a projection. 
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[Drawing 175] It is drawing showing the structure of CF substrate of the 45th example of this invention. 
[Drawing 176] It is drawing showing the panel structure of the 46th example of this invention., 
[Drawing 1 77] It is drawing showing the structure of CF substrate of the modification of the 46th 
example. 

[Drawing 1 78] It is drawing showing other examples of structure of CF substrate of the modification of 
the 46th example. 

[Drawing 179] It is drawing showing other examples of structure of CF substrate of the modification of 
the 46th example. 

[Drawing 180] It is drawing showing other examples of structure of CF substrate of the modification of 
the 46th example. 

[Drawing 181] It is drawing showing other examples of structure of CF substrate of the modification of 
the 46th example. 

[Drawing 182] It is drawing showing other examples of structure of CF substrate of the modification of 
the 46th example. 

[Drawing 183] It is drawing showing a projection and the BM formation approach of CF substrate of the 
47th example of this invention. 

[Drawing 184] It is drawing showing a projection and the BM formation approach of CF substrate of the 
47th example. 

[Drawing 185] It is drawing showing the panel structure of the 47th example. 

[Drawing 186] It is drawing showing the BM manufacture approach of CF substrate of the 48th example 
of this invention. 

[Drawing 187] It is drawing showing the panel structure of the 48th example. 

[Drawing 188] It is drawing showing the manufacture approach of CF substrate of the 49th example of 
this invention. 

[Drawing 189] It is drawing showing the panel structure of the 49th example. 

[Drawing 190] It is drawing showing the manufacture approach of CF substrate of the 50th example of 
this invention. 

[Drawing 191] It is drawing showing the panel structure of the 50th example. 

[Drawing 192] It is drawing showing the structure of CF substrate of the 51st example of this invention. 
[Drawing 193] It is drawing showing the modification of the 51st example. 
[Drawing 194] It is drawing showing the modification of the 51st example. 
[Drawing 195] It is drawing showing the modification of the 51st example. 
[Drawing 196] It is drawing showing the modification of the 51st example. 

[Drawing 197] It is drawing showing the display adapting the liquid crystal panel of this invention. 
[Drawing 198] It is drawing showing the configuration of the display in the application of the liquid crystal 
panel of this invention. 

[Drawing 199] It is drawing showing rotation of the projection pattern in the application of the liquid 
crystal panel of this invention. 

[Drawing 200] It is the flow chart which shows the production process of the liquid crystal panel of this 
invention. 

[Drawing 201] It is the flow chart which shows the projection formation process of the liquid crystal 
panel of this invention. 

[Drawing 202] It is drawing showing the configuration of the equipment for forming a projection by 
printing. 

[Drawing 203] It is drawing showing the configuration of a liquid crystal injector. 

[Drawing 204] It is drawing showing the example of arrangement of the inlet to a projection with the 

liquid crystal panel of this invention. 

[Drawing 205] It is drawing showing the example of arrangement of the inlet to a projection with the 
liquid crystal panel of this invention. 
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[Drawing 206] It is drawing showing the example of arrangement of the inlet to a projection with the 
liquid crystal panel of this invention. 

[Drawing 207] It is drawing showing the electrode structure near the inlet in the liquid crystal panel of 
this invention. 

[Drawing 208] It is drawing showing generating of the abnormalities in a display when polyurethane 
system resin mixes with the liquid crystal panel of this invention. 

[Drawing 209] It is drawing showing the relation between the magnitude of polyurethane system resin, 
and liquid crystal contamination area size. 

[Drawing 210] It is drawing showing the simulation result which shows the fall of effective voltage to the 
frequency by the difference of specific resistance. 

[Drawing 21 1] It is drawing showing the simulation result of the charging time value of the charge by the 
difference of specific resistance. 

[Drawing 212] It is drawing showing the simulation result of the charging time value of the charge by the 
difference of specific resistance. 

[Drawing 213] It is drawing showing the configuration of the liquid crystal display of VA method. 
[Drawing 214] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of VA method. 

[Drawing 215] It is drawing showing the viewing-angle field which tone reversal produces in the liquid 
crystal display of VA method. 

[Drawing 216] It is drawing showing the configuration of the display which used new VA method panel 
which has a domain regulation means. 

[Drawing 217] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of new VA method. 

[Drawing 218] It is drawing showing the viewing-angle property of the tone reversal in the liquid crystal 
display of new VA method. 

[Drawing 219] It is drawing explaining the property of a phase contrast film. 

[Drawing 220] It is drawing showing the configuration of the liquid crystal display of the 52nd example of 
this invention. 

[Drawing 221] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 52nd example. 

[Drawing 222] It is drawing showing the viewing-angle property of the tone reversal in the liquid crystal 
display of the 52nd example. 

[Drawing 223] It is drawing showing the change to the amount of phase contrast of the include angle 
from which the contrast seen from the slant in the liquid crystal display of the 52nd example becomes a 
predetermined value. 

[Drawing 224] It is drawing showing the configuration of the liquid crystal display of the 53rd example of 
this invention. 

[Drawing 225] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 53rd example. 

[Drawing 226] It is drawing showing the viewing-angle property of the tone reversal in the liquid crystal 
display of the 53rd example. 

[Drawing 227] It is drawing showing the change to the amount of phase contrast of the include angle 
from which the contrast seen from the slant in the liquid crystal display of the 53rd example becomes a 
predetermined value. 

[Drawing 228] It is drawing showing the configuration of the liquid crystal display of the 54th example of 
this invention. 

[Drawing 229] It is drawing showing the change to the amount of phase contrast of the include angle 
from which the contrast seen from the slant in the liquid crystal display of the 54th example becomes a 
predetermined value. 
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[Drawing 230] It is drawing showing the change to the amount of retardations of the liquid crystal of the 

optimum conditions about the contrast in the liquid crystal display of the 54th example. 

[Drawing 231] It is drawing showing the change to the amount of phase contrast of the marginal angle 

which does not produce tone reversal in the liquid crystal display of the 54th example. 

[Drawing 232] It is drawing showing the change to the amount of retardations of the liquid crystal of the 

optimum conditions about the tone reversal in the liquid crystal display of the 54th example. 

[Drawing 233] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 

display of the 55th example of this invention. 

[Drawing 234] It is drawing showing the viewing-angle property of the tone reversal in the liquid crystal 
display of the 55th example. 

[Drawing 235] It is drawing showing the configuration of the liquid crystal display of the 56th example of 
this invention. 

[Drawing 236] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 56th example. 

[Drawing 237] It is drawing showing the viewing-angle property of the tone reversal in the liquid crystal 
display of the 56th example. 

[Drawing 238] It is drawing showing the change to the amount of retardations of the liquid crystal of the 
optimum conditions about the contrast in the liquid crystal display of the 56th example. 
[Drawing 239] It is drawing showing the configuration of the liquid crystal display of the 57th example of 
this invention. 

[Drawing 240] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 57th example. 

[Drawing 241] It is drawing showing the viewing-angle property of the tone reversal in the liquid crystal 
display of the 57th example. 

[Drawing 242] It is drawing showing the change to the amount of retardations of the liquid crystal of the 
optimum conditions about the contrast in the liquid crystal display of the 57th example. 
[Drawing 243] It is drawing showing the configuration of the liquid crystal display of the 58th example of 
this invention. 

[Drawing 244] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 58th example. 

[Drawing 245] It is drawing showing the viewing-angle property of the tone reversal in the liquid crystal 
display of the 58th example. 

[Drawing 246] It is drawing showing the change to the amount of retardations of the liquid crystal of the 
optimum conditions about the contrast in the liquid crystal display of the 58th example. 
[Drawing 247] It is drawing showing the configuration of the liquid crystal display of the 59th example of 
this invention. 

[Drawing 248] It is drawing showing the viewing-angle property of the contrast in the liquid crystal 
display of the 59th example. 

[Drawing 249] It is drawing showing the viewing-angle property of the tone reversal in the liquid crystal 
display of the 59th example. 

[Drawing 250] It is drawing showing the change to the amount of retardations of the liquid crystal of the 

optimum conditions about the contrast in the liquid crystal display of the 59th example. 

[Drawing 251] It is drawing showing the change to the amount of retardations of the liquid crystal of the 

optimum conditions about the contrast in the liquid crystal display of the 59th example. 

[Drawing 252] It is drawing showing the measurement result of the property of the liquid crystal panel of 

the 32nd example of this invention. 

[Drawing 253] It is drawing showing change of the ion density when performing processing which gives 
the ion adsorption capacity force to a projection. 

[Drawing 254] It is drawing showing the manufacture approach of the liquid crystal panel of the 
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modification of the 51st example of this invention. 

[Drawing 255] It is drawing showing the projection pattern and cross-section structure of a modification 
of the 2nd example. 

[Drawing 256] It is drawing showing the projection pattern of the modification of the 2nd example. 
[Drawing 257] It is drawing showing the projection pattern and cross-section structure of a modification 
of the 16th example. 

[Drawing 258] It is drawing showing arrangement of the auxiliary projection in the modification of the 
10th example. 
[Description of Notations] 
9 — Pixel 

11 15 — Polarizing plate 

12 — CF lateral electrode 

13 — Pixel electrode 

14 — Liquid crystal molecule 
16 17 — Glass substrate 

18 19 — Electrode 

20, 20A, 20B — Domain regulation means (projection) 

21 — Domain regulation means (slit) 

22 — Perpendicular orientation film 

23 — Domain regulation means (hollow) 

31 — Gate bus 

32 — Address bus 
33 — TFT 

34 — Light-shielding film 

35 — CS electrode 

41 — Source 

42 — Drain 
45 — Spacer 



[Translation done.] 
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«ffi*WUabfci^fciWE«tft*»»«)fc:tt*Ei6i^iai*a , 
*rr*B2© K*-f >*!M^gtefl*.«ttAXa%£ft. 

1 4 ] 1 3 fcE«S©tt«**S«T» 

web 2ohm >s$ij^a«. web 2 (Dmmzmv 

30 e>n WEB2©*«©WE^S<h©jSMffl©-^?r#4 . 
ffitcT 3B 2 ©«jg^T& 0 . 

WEB 1 fttfUS 2 Ottjfifttt, WE*S©»^€rUlfc 

[W*E l 5 ] 1 3 CGiQftASiSlTft 

oT> 

WEB 2 © K^-f >«©J^a«. WEB 2 ©KfitclStt 
fflKlTftJB 2 ©^ji^T'S) 0 . 

l»BJSlRtf8 2©iaifctt, WE*ftO)Hc*fUT« 

40 ^a^s^rr******!!. 

1 6 ] m^m i 3 jcE«©«fl**s«T* 

oT> 

WEB 2 © H >Mffl^&l*. WEB 2 OSftlcSft 
6*1. MEB2©S«©WE*a£©«*ffi©--as«:** 
ffitf-SB 2 OWififftT* 0 . 

WEB 1 Rtf B 2 ©«jg#»©-^«WEJKH©B^# 

**&*tr 

l 7 ] gf^JJi i 3 fcE*«>8cS«*£1lT* 

50 ■3T, 



(3) 

3 

msm 2 © k * -r >mm^mt. mmm 2 ©a«±©m 

MESS 1 ©Wifitttt. ME«ft©B^3e*fflfc«fi** 

[at$gt 1 8 ] 1 3 \zmm<Dm§kmmmi&~c& . 

oT, 

8trESS2©K*f >«*l^att. lWESS2©£«±©« 

mmm 1 ii<HE«ii©jii;:# uteris* • 

[i*ai9i it *jg 1 3 k:e*©*ii«ssst» 
mes 2 © k.?w >«©j^a«> mes 2 ©ssfctw* 

Sti, D9Ejg2©as©W8E«St©««iii©-«S» 

MEISl2atfi6 2©*jfi<fttt. 3fcfi£B*©lftfc*rTS 

[tt&B 2 0 ] tt$« 1 9 tl2«©*fl**S*T* 
oT, 

«!E^iBiWEffi*tt, #Ml:*^T¥fTl:i)tt3© 20 
MB3in;RtfJS2©S«©ffllE3Sie£ffiE8*tt. EH 

[»*jr2 1 3 at$g 1 3 \zmm.<DmM>ik*mmT'$, 

oT, 

ffiESS 1 ©*ifi*tt. SufB^^©)B tcM LXISA/i^ifii^- 
mmw, 1 ©a*©sg 1 ©*stc«M(cx u y h^isitb 30 
meh 2 © k >Mp&mi, ktesb 2 ©ssicistt 

[R$g 2 2 ] if 2 1 KK*E©?& I §|«^gBT& 
■dT. 

3©WHJtTE«Sn. 

s^t^^raps©a5»^iS]UT¥fftc »&*£«© 
WE«*ra±»rXi9E^u ? hH±>ws#LTK«an 

[w^jr 2 3 ] m^m 1 3 jcE«©*a«*s«t?* 

oT, 

mess 2 © k mt, mess 2 ©s«tK»t 

?>n, WE»2©x«©mE«ftt©SE«iii©-«*«» 

Bilcfc*«fc -5 \z-f 2 ©«j6*n?» 5iBciia^3£S. 

umm 2 4 3 2 3 icE*©«a*ssit-e* 



4 

m»E*iarx!g2©fli3S!fttt. we*ir«sb2©s« 
©*ff±cRttsnfc«*#T*3Sciis*sifi. 

2 5 ] sB#3C 2 3 (cEtt©« j|%^Sa-?» 

•Jt, 

©*«±c«Kte>n;fc**#T»*iKft«*s«. 

2 6 ] 2 3 ICEttOKAS^SSTft 

we»iR^*2o*ja*a. me* 1 2 ©s« 
©«n©TJcig^en« 

SfrEtt^tt. AftESB 1 Rtffg 2 ©«jg*©»iSfc»*b 
[M$J* 2 7 ] M«« 2 3 JCE«©« Ji«*fe«-C» 
ffiEj8lRtf3S2©«jt*tt, ^K^Il**SS©J13a 

95©iii3is©#aEUttv»«»K:t>Ktt6nTv»<E)*aa3s 

2 8 ] 2 4 KE*©«tfl*^SBT » 

MEm&tf* 2 ©««*«:. iMl-yXhT'MS 

2 9 ] «#JR 2 8 KE«©*ft£*gitT* 

3 0 3 2 8 cGioftAS^siTft 

[M$g( 3 1 3 W*^ 2 4 fcE*©* Ha^SHf.* 
oT, 

ifEmiS^2©*jfi«g©am^»ffl«, 8£jg©i& 
TXttifi«Sffl»*lOtaifitt© l Offif«T©liT* 

3 2 3 19*31 2 4 }'E*©jK B H B a^«BT'* 

oT, 

WE^ 1 JkWm 2 ©#fjfi#j©ltjgJn«> lit(E»A©lt& 
jft£U:T»S«A«3K81t. 

\mirn. 333 2 4 ke*©* as^sht* 
we* 1 2it;as 2 ©«a«itt, mEfKao)ji^*ub 

Cig*^ 3 4 3 fit #51 2 4 fcE$6©ifciHa*gBT*& 

oT, 

*3ESBl3ft^»2©»jfii»tt, i§Eii©I^fffil 

[«i*3B 3 5 3 w*^ 2 4 \zmm.<Dm^m^mx'h 
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5 

we* i RtfSB 2 ffitmmom^gmL 

imxm 3 6 ] mxm 2 4 \zmm<Dm^mmmmrh 
wesb 1 r^* 2 <o*it«tt, maB«a©«^ig*tiiix 

So 

[M3K9i 3 7 ] m$g 2 4 Kaa«©«EJia^s«-c» 

flME® 1 fttf» 2 ©«i6*tt, MB*ft©Ji'^fc*ajL 

[§i*^ 3 8 ] nam 2 4 £ffi*©*ii«*g«-c» 

3 9 ] 19*^ 3 8 KS*©«a«jSg«T* 

meh 1 R^se 2 owftw*, -f *#-r 5 

t»*3S 4 0 ] »#JS 2 4 fcE«©*fl£jK8in?* 

(WB2* 1 s^sb 2 «o«is«btt, iiwa«a©Ji^#ffit 

[81*3! 4 1 ] 89*314 0 fcBH*©«fi*^S«T?* 

4 2 ] 4 0 CGftOttM^SHTft 

[8B#H 4 3 ] 4 0 CdtOtt A**£BT* 

[ffi*^4 4 ] »$£4 0 cett®***a*£«T* 
[»*9i4 5 ] I9#« 2 4 JCf3«<0*S**K«T» 

■31, 

1 R£86 2 ©ttifiifctt, fll*li:J:Q*)«*n6* 

[is*^4 6 ] mim 2 4 KE*©«jas*gin?a 



(4) 

MESglKtfSf§2©#tjt$i«, *ne**©»^&*ttiL 

jsas^gfi. 

[K$g4 7 ] 19*314 6 (CGftCDttA&KttB-efe 
oT. 

fflE£fi©»^Bfci5«&5B«©SJ£tt, 1/10*6 

io s-a. es*«bmo. iowm*bO. 3 

Mm©&g#:fiJ£:frU 1 5 0*>e>3 0 0<B/mm2 © 
[§9*3f 4 8 ] sf*^4 6 fclB«0*jia'*K«T» 

weafi*»j*-r*#»ji, we««^^— y-^ofejs 

[i*B4 9]. §S*9I 2 4 CGtCDtti^SlTft 

mm. 

nmm 5 0 1 m#m4 9 »cE«o*a^*s«-p* 
mmm 1 kzxjb 2 o*jS«o5 ^mmm^m^n^ 

[89*31 5 1 ] 89*314 9 l:£io«a^SlT» 
ot. 

ffi t MX 5 -f > © MX ttffif&HT©g|S# £«7t-r * fc * 

eg. 

[89*3! 5 2 ] 89*31 5 1 CEtoftiS^SlT* 
-dT, 

mc»fii-r**5-7-f ;^»r«o«i**»4, met* 
40 anca*fflfc*fiT*o, 

[89*31 5 3 3 Bf*31 5 1 fcE«0*ft**««T* 

ates 1 Tkxm 2 oifi»®5 %n»*^j&«»riEan« 

WE^fitt. #7-7^;u*Pj&ffl*m©4>&< th- 
50 ^(c^bTK^^nT^^^aa^ga. 
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7 

itmm 5 4 ] si $tm 5 1 \zum<Dm.^ynmmx'h 
wib^ i at;* 2 nmmyxD 5 *>mmm?i>mt$.2nz> 

\zm&wj$.znx&<o, 

mmmmt. mmmm±<Dmtt7-7-< )v^<Dm.n^ 
imxm 5 5 ] at$g 2 3 \zmM<Dm&m*$&mx& 

■31, 

#a * © mm& iz m # 6 tut £ h tru x z> 
si. 

[w*^ 5 6 ] m*m 5 5 \zmm<Dm^^mmx'$> 
ztix^&mgkm^t&m. 

imxm 5 7 ] mxm 5 5xbs6 tctB«©^^ B s^ 

[W3R5I5 8] gf*^5 5^e» 5 7©^fnAU5l: 
IB*ro^^ B *^SB-e*oT. 

tf(iB§ii^©^agi5fcigtt?,nfc^@«. #a^cD)i3a 
ffi(D-u\zwttf z nt ^ -Sf^n^^SB. 

[g«*« 5 9 ] M#JR 2 3 iClB*©f&JI«*$!ieT& 

*frfBmiR^2«^tiw-*(75«$« < mm&v 
mvmmcomzT'&K), mmm 1 &tffg 2 w^ig^io- 

^WIBfSBiroBWis^^^SiJ-r^^llS^gB. 

[tt$g 6 0 ] M&£ 2 3 \Z%?.m<Dm¥n^$kWT*& 
ot, 

WIBmiS^2C0^ig^(DiS^Oifntt, mrfEj&UCDll 

£fc-^*fift&j;5icg3B£ft. mib^hws© 

[i9*« 6 1 ] 1 3 (cfB«©Ms**SB-e$. 

mmw,2<DY*j>®.u^Wi\*. tatan 2 coxkcd^ 2 

6 2 ] mxm. 6 1 (ctB«©^Bia^^fi-c* 

mmm 2 <Dn®i*mmmmx& <o , 

igH^^®«. -y hx-»tte>n^is^cco^*@ 

t> mi&ftm®znn.Mzmi(i!iTzm$Lwmm&fttz 

[«*JH6 3] gf*«6 2 iClB*cCD$J|g^fiT$> 



(5) 

8 

umm 6 4 ] m$.m e 2 izmm.<Dmm^7n^mx$> 

■z>X, 

[W*^ 6 5 ] m*m 6 2 izmm^m^^mx^ 
HfffB7.'j ^ h©SB#KtS:tt£n, HtriBii^miScDSfflJ; 

fkt LT(i< jfcHSl^Bo 

10 [lit #W 6 6 ] 1 3 (ctB«ro^ B B B «^SBT$. 

BtfBfg 1 cD«3g#)«. m«©e-y^T¥fT{Cifi?iJ$nfc 

IB?iJ$nAcit|g^CD^@X(iffi^X«7.U -y h»?iJT*i& 
HUfB^rotf-y-^te, iii^cDgB^Jt-y^iD/h^t^Bl 

[If 6 7 ] 1 3 KfB«©&nai^8fi-e& 

20 oT, 

HfffSfg lco«jg$Jte, ^cDtf-y^T¥frt;IB?iJ$n^ 

HiJfBlf§2c7) KyW >M*iJ^S«, ^<Dt^^T¥tTtI 
gB?iJ$nfcE^«CD^Xttffi^-X«XU -y Y<T>m<F>2 
-D<Dffi.X$,0. 

&MW^ficDSC;^7j(S]*W<tD, HtFlBfiff^CDhf-y^ 
«, a^WSB^Jtr-y^ctO/jN^^^liS^SBo 

[»*^ 6 8 ] $mm 6 7 {CfB««^H«^gBT'$> 
oT. • 

30 #ffl<D±^©i£l>'^*[^tt 9 OSS^^jSaia^B. 

[m#m 6 9 ] 6 7 (rfB*o^ii«^gB-r* 
mifB^ 1 <Dm&mm&T\ mam 2<dv*s >mm^ 

g^igXIiT, U -y hOB#(c«. -7j(DfficDmifBm 1 © 
«^©?§@<i: H tlfBm2<73^igtl<D^ex«XU>y h 
«. BtrfBRffSOtf^y^O^H-y^'rnTgBB^nTfe 
•3 > ftU7jro|a©HilBBSl<73^ig^W^e«hMtBm2(D« 
jg#l«S§igX«XU -y *H^T^>ttffi^e.HflfB^ 

. co if -y ^ct o ^a-rnxgBB^ nt H •g.^ns 

[i*57 0] W*«6 6*^6 9(D^-rtl75U^^ 
IB«CO?^Bia^gBTSoT, 

HtifB^cotf-y^«, Ht(tBia^C0iB?iJtf-y^C0^gc^(7) 

[ts*« 7 1 ] m*m i 3 (cfB^co^Big^gB-e^ 

so mz%,2(DY*'(ym&Wi\$> RfntCOlM^TS^ 
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So 

[ft$5 7 2 ] ffif #3! 7 1 »CflE«©«iia*8«-C* 

sue* i ©BflM&RtfBEB 2 © h >mm^®(DB 

tttt, BEBBBS©»#£**J&LX^*«IIBj*8 

a. 

[W#3t 7 3 ] ttj&g 7 2 KIB«0«cft5S*g«T* 
oX 

«. 

7 4 ] 7 1 

oX, 

HBBBt*. H«IE2f»X*0, BSrr*5«©»jSB« 

»BBB«©E^Jt:y^©i/2rnxEjai;sftx 

cm** 7 5 ] m&b 7 4 k:eb©«ii«*bbx» 
■dt: 

ib#b 7 6 ] $mm 7 1 fcE*©»sB*£Bx* 

■dT, 

1 T**»ft3S^BB. 

[»#B 7 7 ] §i?;J<^ 7 6 fcEB©«rfflBjKSBX* 
oX> 

CW*«7 8] B*a6 6, 6 7, 7 1«5l»Tn*l 

BEB 1 ©BBBfttgET. WE* 2 CD K^-f >Mf&J^ 
g^gxax u -y h©B#tcii, ftfE* 1 <Dffim%o<D$i 

mtmmw, 2 ©BisaNDfgjgxttx u ? h«> bejkb 
oi;yf©*ey ^-rtiTiea 3 nx ir» 

Bo 

[i*!7 9] g*16 6. 6 7, 7 1©HfftjJU 

WKEBwi&a^jj^fix&ox, 

BE* 1 ©«jSB*«£KT, MIS Ml 2 co F*-f >«IM^ 
a^extiX U 7 h©Bfctt, WE* l ©#tjg#)©^ 

[§9*58 0] IS*«6 6, 6 7Xt4 7 1Cl>fn* 
1 BfcE«©«ftB*BBT»oX. 

be* 1 ©«js»*«ai*x, be* 2 © h* >«©j^ 

»3Wi*©RpKf4. WE*l©Bi§«S©f£*£WE*2 
©«B*>©B*W:» BEBf*©fc.s^©¥Ky^rftT 



(6) 

E«snxt»sttfta*s«. 

[M98 1] §11*316 6, 6 7X«71©^W 
i3KCE«©«tft**igBX*r3X. 

Bte* 1 <Dmmmm^x\ be* 2 © h >«*ij¥ 

S^fiXli7 U y h©P#tc«, BE* 1 ©£&<&©£ 
«k3CEBSnx^**aB*3SB. 

[»*S8 2] B$B6 6, 6 7Xa7KDMW 
1 BfcE*©«aB3iM£BX*r>X, 
10 BEB 1 2 ©BBtttf, ¥frK:E?iJSn&3Se© 
^jX&-5P#f;:te, BE±T=:tt©B«MCBE**&a 

,Bo 

8 3 ] §f*JSt 8 2 l:B*©*fl«f8iT* 

WE±T-tt©a« n t beba s a at * 0$ c we± 
20 gEssnTu&i&as^se. 

[B$B 8 4 ] §j?*JH 8 2 KE*©BflB3j*8BT* 
WEBBS A □ ©B# K . BEBB K BEE £ W BT * 

i«)fc*«tH«b^uBB*«»^e>nxt-*«a**s 

Bo 

8 5 ] W^Jg 2 3 KEB©Ba«?RBBT» 

oX, 

WEB 1 ©BBBtt 2 ^ctc©*^ (7hiJ 7 ^X) tt© 

30 s9EB2©«ia«iamE2j*:7co» : f«©^iexH*n 

&&BA&3«SB. 

[B#B 8 6 ] ft$JS 8 5 fcEBCttSB^BBT* 
oX, 

BtrE2^7C©t&^©^®©^nt< tt>— ?j©7j(Sj©fc! 
y^-tt, BB©EH£v?J:9/h£frMKft&*SB. 

8 7 ] mxm 8 5 tcEB©?Ka**^Bxa& 

ol, 

HtE2^7C©tS^«©?§e©tr>y^«. BB©E5iJt« 
40 Lb>BA&9£B. 

M&fl 8 8 3 §S#3i 8 7 tcEB©ftA&ji*gBX& 
oT, 

ME2^7C©B?tt©^jBa. BWB^B^Sn-ST 
FT»«©BBB«©«»«lcK*t&n, WE£#©& 
fittBET FTi«C#flt**7-7^ )l?&fc± 
fc, 89EHBB«©*'£ffc»|B]-r5«t5H»^'6nxt» 

[B#B 8 9 ] M&H 2 3 tcEB©«A«*BBTa 

so BEB1 £B2©«B»ttWK2l©fiSa*Bfl:-r4ffl«l 
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// 

bebi tB2 mm&^m<D^bm-m-r 

[»#B 9 0 ] 8 9 CE*0»Ji**S«T» 

?T, 

BEfi#BttHB£fflB»T&9, **©6#B©ia© 

*»■« © <p & \z -sr * «t 5 c £5 kiss $ nx t % 

[M$£ 9 1 ] ffiTjtm 1 3 fcE«©«B«3S8BT?» 

»3*B*B*©XyS>K:Rtt&n. mEE^EnJJDLfcBJf 
(c. WBB*HB0BW::£U*B#K:J:-5BE«a© 

EisiaiM*i^ittatt**isicEia]aiM*s#A.**ii& 

[iff 9 2 ] ft$B 9 1 KG«©ttA£*£B-?« 
oT, 

BGtttt F*-f >BB¥BW;, BEBjj*B*B«©iy 
3>iE2IIC. Rl?j;o- BKBoTBttStlTH-BBJi 

[»#B 9 3 ] 2 3 (CG«t0>iftA&i*£teT» 

meBi&tfB2 f^w >an!^R»a§asBT»o, 

!ffiB^ig©^©fi^#fr£#LT¥fT#fa{£®ft-f5& 
iSSm@©x-y> ! t::£^Tte, HufBH*«@©|*l{|iJ-efc 

BBB*BS©n«-e*>o£t>B*Bttlcifi^f8iettlHr 
EBBBBBfcffSETS. 
[»$B 9 4 ] |ff#B 9 3 fcE«©«SBjSSBT» 

•51, 

BBB*B«©fl.«-e , boifcBBB«Kifil^igtt. 

[ff $B 9 5 ] $mm 2 3 fcBBOBSBjSBBT?* 
ot, 

[B#B 9 6 ] If 9 5 fcE«©«BB*BfiT* 

weiB»-r*s5iew©i«P«tt. /u?-f >©£&©# 
a«, is^©^*BB«ko^^?sss*ge. 

[»#B 9 7 ] gff#B 9 5 CE«©^S*^SBT* 
ot, 

ffll&©ili*T' 1 &©B££&£j$u 
*BJRS©a*©HB-Ctt» £jgffi#©tt. b»t*b 

[»*Jfi 9 8 ] gff#B 9 7 lcB£©ft AB^BBTfe 



(7) 

■12 

?T, 

»»©B»K:isttSiitiB«A©«©ffSrt«»fta*AB 

[W#B 9 9 ] mim 2 3 fcEB©«AB*BBT* 
oT, 

hueb i Tk3$% 2 n*-r o. 

BEg&ie©59B» BB©BBft *«2t3£U: 

io [W#B 10 0] |ff*B 9 9 i:E*w«ft*SSlt 
B»©BBT1»©«B»&«J«U 

&H^ff©ttS©ia*T«. £jS©BB©tt&fttf&& 

fcHBrtTtt. £fi©«Si©«BaB:-j£-l!&*BAB 

[B$B 10 1] lff#B 1 3 i:E«©«flSS81T 

ffiBB l RtfB 2 © h*^-f >Si¥ao-»l:i8oT, 

«fBfr*BBB^SB. 
[B$£ 10 2] If 1 3 fcE«©*a«*SfiT? 

BBB 1 S«2 0 K*-f >BB^BfciBoTKtt&n 
fcB^^->t*«A*BftB*Sfi. 
[W#'B 10 3] B$B 1 3 fcEBO*aB*SBT7 

BBB 1 ©ft&tttt. mi ©^^©bf-y^T¥fTtcSE?U 
3nfcB»tt©B 1 ©^jg©#lTfc D . 
30 WEB2©K^'f >«(W^Btt, ^2©3fS©t:7fT 
¥ff K:E5HSnfcBEB l o^igtaasSiaieDBBtt 
©B2©^g©5»JX«BB©7.U h©?iJT$>£?&AS 

[»*« 10 4] If HOS. 1 0 3 £GB©ffin£*£B 

H9EB1 ©SB£mfBB2©g&©— #©, WEB 1 © 
2&e©J9£BBB 2 ©S^jgXttX U -7 h©?"JfC J; 0 ^fiJc 
SftSBES«K«B&#fa#&JI;fcB©#©*<&l;:» 
U y h*t»W-&nTl^*BftB*SB. 
io 0 5 ] ffi^iB 10 4 (cB£©BA£^gB 

BE&ett. mE-S£lC&Bto&A#>&Afcft£. WE 

[If *m 10 6] M^B 1 0 3 (CEB©BBB^SB 

[M#B 10 7] B^B 1 0 3 CB£©BABa;£B 
so BEBl©BS®n&tirGB2©BS©B©SBB5)-© 
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[M$$ 10 8] flf $3 1 3 lCfB«£©ji£a3t^gBT 

E?U tT y 3 1 © 2 *7C©V h U ^7 Xtt©H 2 ©^Xlitt 
ffiE$ 1 ©^jgt 2 ©&jgXtt3. 'J y h tt, MfB 

&^© 2 o©ib?ij^[^ ic, -t-n-enwiEEw t y ^©* 
tf y ^-rnxEB snxni kas^sb . 

[ffi$£ 10 9] t»*W 1 0 8 icfBtt©?i£a8^§£fi 
MflBm©^jg£t&aE&2©^jeXtt*Uv Mi, tef 
©S&gXteX'J y htf£S?«tt#&££:icNW>nTff 

iio] mim 2 3 tE«©*iia^s«T 
mzwn t%2(Dm'&m\t. rRfenvy^-zmmmi* 

111] §it*K 1 1 o tciBt£©?^s*^se 
mesbi tss 2 pj«3t*»ia-r*«a** 

SB. 

112] 1 1 o.icaattottA&n&a 

iffi^l £lK2 0ttiMWttEm&fr*Jft£nTlr>&:t> 
»ffi#ifi»bTEBSnT^ 

im&mi 13]. a«*®icsaiE^a^Mbfe^ 
(c Hf^©«E^TOPb^B#ictt«ti7K¥t^o, me 

BufBSglSU^WSffilclStt^n, BufB^©*BEJ: 

sn, mi©^©e-y^T¥fftcis?y$nfcifi^«© 
« i ogtmxtemfrxitx u y h ©*ijt-& d . 

fiHESS2©K.>W >«IM#gm, HiFtEm2©S«tIIgtt 
S ft, £ 2 ©j?r5£© kT y ^X'W-n fcEHS ftfcMESI 1 

5j£As^g». 



(8) 

[»3fcB 114] IS*^ 1 1 3 CE*©%£&3*&B 

WBB» 1 ©^ieXtttt*Xtt^ U y h©?iJi:iilJ!B3f§2© 
3&EXttffi*Xtt* 'J y h©5>lfc:J:0»J*Sft*l»E£ 

115] M$3t l 1 4 lcE*t©ttcA&a*&B 

saisisextta*xtt^ u y m*. mmmmzmmu^ 

IWlXm 116] 1 1 3 £E%©%A&*£B 

WtB^ 1 ©^gXtti^XBT, U y h ©JUiD&fifc 2 © 
81. 

im&m 117] *«*iBicfiififfii6i«ia*ifiLfc» 
i Ram 2 a>=tt0DX«Mtciim*ii^tt«tft<offiA« 

wot ©*/± j: d /jn $ (r » am * ep m u & r# k iz & %> 

Efa©j&AS*gBT-&oT, 

0 /hS ^«EESffl*nLfc^£ffiE*Jia«#aiCfcSEfa 

#i$j&«ft!i-r*sg i 2 © \**-omm¥&&m 
miBSBioH^oafto^att, buibis 1 ©sstcistt 

^©If'f ^^Tv^lfy'tCHftbfclSfS©^ 

30 nfcSI 1 ©^gXai*.XIJX >J y h ©?1JT* 0 , 

BUfB^ 2 © h* /-f >«$ij#g:tt, ffilBIS 2 ©S«(C|Slt 
WBBf)£©t}--f y;p-rv^tfy*(cB D tL^«&© 

tcE5dSnfcSB2 0^igXtta*XttXU y b©£iJT& 
* Jl t<&Wmi:-r§»cA^^SB. 
[W*W 118] ffi$tm 1 1 7 tcfB«©?SAS^SB 

Ht(EH»f3t© tf y ffimwm<D$iP\ tf y ^©S»»© 

1 T&Sf&AS^gfio 

40 [M*^ 119] m*m 1 1 7 (CfB«©jSA*^SB 

MtB^W+K WEHSl©E^Jtry^©Sft4)- 

[gt*^ 120] m*m 1 1 7 ©urna* 1 wtctB« 

MlB^ 1 2 ©S«©?§gXttffi*X«7. U y h© 

50tt, Ht(ER)fS©tfy^©¥t;y?-rnTEfi$nT^ 

iffi&mi 2 1 ] gffitc^EEi^«aa^iSLfc±T- 

50 tt©*«|BHc»«ma*tt«JftO*a*«j#U. fHTEtt 
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ft©El6lrt*. *JEJSHim«fK«S«Safc:, i5T/t©ffiffi 

/ha l>«ffi£WJnbfc»#Ktt**©l;:fc*E|n]-ea o . % 
E±T-ft©»£©'>ft<<!:*>-7j©*BJC, US, a 

mffiJ; 0 /JnS H*EE*BJlnbfcl9K, mfEi£a©E|fi)# 

s^©K«tt*<jfix-r « <fc o \zmm.&n*)\><»mmz 

EBatlfcft 1 fcft 2 (D<13tffit> 
WESSS/^*^©— *©«IX«Wfl!lO«fflESB 1 Xttflflffi 

[89*5 122] SffitcSSfii6l«ia*J(Sbfc±T- 
AOBffiltf. *i±«EnJDB#(cl3(5«iiitlCs m^©*m 

* F-n m b fc^r (c « » t a o . nmmiz ©mji<t o 

/ha ^«ffiftEP]bnbfeB#{c«^j&{c^sE[R]T* 0 . 15 
«EE«tt)/hS^«EEftBllniL3t«fK. fuE$:a©Eft# 
Efianfcftl 4:8 2 

WB*ft;x*;po-*o||XH:H«OiieJB 1 XttME 

tt©s«wcK*¥S:#tt*«£©ttasaEj$u mess 

&WlnbfclSfctt««*¥£fc9, WEBfj£®*l£J:0 
E±T-tfc©S1£©/>&< tfe-*©SB(C. m 

«EEJ:0/h*^«£E*a«llLfc«ffc. ttEttdlOEAtf 

S^»©BftJRW*«lB3fiEr*±'5lCll9ffi«a/^*;KOWfl!lK 
EBanfcft 1 £ft2©filft«i:, 
ffiE»Effi/t*;U£iKHEiB 1 OfiJttSOWlC. ilffitt^fltf 
Eft 1 0«#tR©»JR*liiIX"r* «t 5 IClStt snfcffi 

t. 



(9) 

[M*^ 12 4] «BKfiEEfa$aS«:*£bfc±T- 
«COS«MlC««*JI*tt««ftO!)as*t*J#U. MESS: 
SOEIrI**, EJEEHIBJfciitfcittHSSiaK:. m^©m/£ 
ftWlnLfci9K:tt«tf*¥i*D. ffflEffi£©ttffi«fc 9 

/ha ^n!±zwmvtzm\zt$mMztj.z>w?.fa-?& o , m 
e±t— #c©gffi©/i>&< t*>— ^©^ffit, a 

«jej: o /ha ^«nftBijnbfcB#ic, MEj&a©Eft# 

&o\zmm-tz>WL&rt*)vt, 
m*<Dmmm&T%£oizM%zmgk^*)i<Dffim\z 
mm a nfcft 1 1 ft 2 ©«#« t . 
WE^a/i*;i/tsffEft 1 cDfljtffioiwt, iifflw^flij 
Eft 1 ©«3t*o»«*iias!-r4«t e> KS&*e.nfcBi 

i*itc^#«{c]E©-aittft*-r-5ft 1 fflftli?^ ;ua 

20 Kft 1 ©feffis^-Y^AtifEft 1 <Dffiyt&.<Dffl\zm-t 

<=>tu Jf a7JI^(C7t^Wlcft©-ftS14ft*-r-2)ft2©& 

ffli7 ^ M i Si^.^ ^ 1 5 #t i 1 

Bo 

[8**S 12 5] aBfcSaSE|nJfflaft!fibfc±T- 
ttO*filBlfc»«spS*tt«»ft©»ft*»EJ*b, WEM 
a©Efa^\ «JE*EPlHI«fKttH«SitK:, BrJ£©«£E 
*SUiabfci^t:ttS«*5FtiteO. HfrEfSf 56©«JE «fc 0 
/haii*JE«rBPUnbfc«Hctt»«>K^:*ElR]T*0, W 
E±T^ft©SS©/>^< tt>-7J©^BC. '^fi. « 

30 u y h©^-rn*\ xittnz 

«m«t d /ha n*ffi£aiinibfci$fc:, WEjsa©Ei^^ 

5^©®iR«i^it5e-r-5 «t 5 \zwimm§k;i*)i'<Dffimi l z 
ME^a^^^ittfEft i ®iH3t«©m»r. mmmm 

Eft 1 0«3t«©!RiRlltieX-r*«t 5 fclStt^nfc® 

rttc7t^e«)(riE©-«n4Srwr-5ft i <Dimmyj 

40 i, 

fUEfSa/^^tHSEft 1 ©Wi7^ ^AOWKKtt 

en, isa*(B]{r^6<j.{cft©-ttttSr*-r-5ft2©fi 

Bo 

[ffl*9 12 6] ^Silc^itE^SaaftJg bfc±Tz: 

a©Eft^\ W£temm\zmzte3kmz. ms©*EE 

ftWDObfcl^fcttaffzKiPt&t). tSEH)T^©«ffi«t 0 
/ha l>*JEE£l?Jnbfcl5Ktt»»l;:fc.5EfaT* 0 . mf 
so E±T~ttO*«©^< tt>-*©*BC, "^i8. a 
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(10) 

// 

©&£-&<£ o ft* k^w ymm^&zm*.. sheets© 

SffiJ:»3/jN$^«EESrEPSDLfeBtfC. ifflEi£ifl©Effl# 

i!9Ei£S/i*;u©— :£©fflX«Pfll©infE^ l XteffiE 
S62©fi3te«£©M©4>ft<£*>— ^KEItSft. Eft 
#|n]©ja#T¥ftn x , n y . /P£#[r<]©BifT^ft n z <h 10 
b/tBttC, n x , n y ^n z ©Hi*tt5^< tfe 

itt©fiffl2:7^A£ft«*s;i£ft#»£"r*iiNi 

CW*«12 7] iSffltcaaSEftfflSftJSLfcXT:^ 
tt©a«IH»;R«¥Ji#tttfft©fflclift«j$U ffiEft 

ftW*nUfcl$K:W:K»£*¥.fcfc?). ME8fJ£©«JEE«k 0 

Edf5£©«ffiJ: 0 /h3 ^«EE*HlttlUfcl^C. WE^A 
©ElBjtfftifrKfc*:*!*!**, #H*rtfc:fe^T«8c©;£ 20 

S^oWBHtoWtarT* J: 5 KiWE*ii^*Jl'©ffii«K 
I2g$ftfcfg 1 ©«#«£, 
MEM/t^ft— #0MXt2ifil0!>ttEMI 1 XttffiE 

£IE©-«H4ftWr£&ffl££7^l/Aft^ft<<ht>l# 

[M#9112 8] *Stca«Efr#UIft;&SL;fc±T- 

a©Efoa*. «BE*faJuni^K»4s«sB:fc. ms©m/E 30 

WEtt«/^;U©— *©«XttM«©S9ESB 1 XttWffi 
1 t Wfc:ft©-*lttftW?-3ffiffig:7-<;UAft4>ft< <fct> 40 

i fttis ^ t s*«tr 4«**ssi. 

[M&B 12 9] S«8SfcSiaE|p]J&3£i6L;fc± 
E$tA©Eft^\ «EE*iaiJniWf»cttSKSittK:» Bfjfe© 
«t 0 /Jn $ t>«EE& EPiD L fcW K K ft 3 ttA&^S 
ffiE^tt©a«©-#©# 7-7 -f ;P*S«tt, 
RaW£mi£fc«*#K#tfSftfc8»ffiB©fe$MI*:7 so 



/<? 

* £ t ti- 

i3o] s«*ffifcsmE(fi]«aa^igbfc± 

E«A©Eft^, «EEiiEnDDBttc«(a«safr, r^t© 

<fc D /h $ H « EE ft JbD L fc P# i c (2 #4 © t C ft 4 HE A * * & 

A&Eftffii:. «*ffi^©#U ^x* >«H»jfctf AJ»©1I 
XmwVttifi* 1/1 0 0 0JWTT-$>4C<hft#@S[«t 

M&H 13 1] Hi*^ 1 3 0 (CE«©fSAa^SB 

hu Ett A'Njg A t fc ml E * U r> 1/ * >MSgS; IXA J» tt . 
85315 (irax 5 (im^TT, US 3/imWTTft5iKft 

[i*113 2] JSj£©«JE«kO/Jv£^«JEEftl?i>nU 

fcWffc*E*»©Eieii««*n&K:<t**rti3&«. s-ia^rttc 
*^Ttt»©^fcft*«t'5fw«w-r4 M^f/SHf 
atuT«<^fifts6iBK*-r*sitE^i*a^ffla 

SKSffi©^Bic*@ft^fi)c l^c^; 

ttft&o&Sk:. SiSE[S]K©^fi!cft^aicf4fc©© 
*B®afti6S-riS<!:. 

«©«®tc. sBEi^Hft^fiic-rsxietftiix.^^i 
ftw«t-r*aittEiai«aa*ffla«©«js*js6. 

[M^lB 13 3] ft$3! 1 3 2 fcE«©»ifi*fe-C* 
oT, 

WE3iiig©«®t£^iga&SftJgf iST-te, ^7X77 
y^>^»afcJ:DltE«fi«D«iBK:iHId!i*«»J«an* 

SieE[Bi*ji^ffla«©»jfi*te. 

13 4] IS*^ 1 3 2 fcE*©«ifi#i£T?* 

«fEfSje©*Bcaffijaaftjfi-riSTtt. ar^yr? 
-»^«anj:t)HEiftSo«Bt:iHfl3&«»fiKan*a 

iSE|fi)« A**ffl a«©Sig*ffi. 
[W*^ 13 5] 1 3 2 tE«©Mjg*j*T* 

ol, 

i9E^je©«j5c*iii«iaiftMs-rxsT?tt. ^->»» 
Kj:0WE^ie©*ffifciacid«»fi!Esn4aittEia]*a 
«^ffl»*©Mig^ffi. 

13 6] 1 3 2 £E*©Mifi#8;T?* 

m K«fc d WE^jg©*® c pnci**»j« a ft* seeipi^ 
B B B a^fflais©sjt*ffi. 
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m*m 137] m*m 1 3 2 ci5«©Bifi*ftTS6 
ft. 

138] 1 3 2 iz^m<Dmm^mr$> 

of, 

itEft $ HS^ffl S«©Kii7j ft. 
[ffi$g 13 9] IS*^ 1 3 2 fc8B*©«jg#8!T* 

[M$3 14 0] M$£ 1 3 9 fclB«®.«j6#ft-e* 

te£itftSifiEffli£JI*^ffl*«©t8jg7jft. 
[■M14 1] 3fS©«ffiJ:D/hSt»«JEESHJllPb 

t£©Sig7JftT£oT, 

«HH«aatwaE^fi*^tr«aisa«©*iiifc. ^be 
flKsawtr ftxs t sr«Aft n t *»tit ftsass 

«©§SBi7jftT-£oT> 
tc-Tftxgt. 

iweH««&i;flfte^fi&$ttWEa«oaiBc. she 

AMSvffi S«©S!£7j ft. 

rw#B 143] as«at'SEE^s^istfc± 

Tz:tt©»«MK»|**Jl35tt*«ft©*iiS:flEJ#U, hU 

«EE*8JU0Lfc«HCttS«7K¥tftO. fflBf3rJ£©«EE 
<fc 9 /h 3 DttEE* EPln L V$ £ ttftto K ft ifcffia^g 



(in' 

m%&mmmv>&ttm-7 ■< )v?<r> o %<r> 2 t?£u©fe# 
T^Tftxet. 

me 2 o^±©fe^«P7 ^ **tafcaj»©aa**« 

te # v m®KYk®m tfmyt-r zxmz, * 

mx&mmzmmrz z t\z& <o^m^m^-r^>xmt 
zrn a ft z t zt&m. t? ft % v - b ^ )i?mwL<Dmm.-j5 
ft. 

«14 4] 4 3\zmM<Dt)7-yj )l 

iiTfft. 

j ;u^s«©ssit7jft. 

EMH>©Efr^\ «JEE«EPiOl^»CttaK*itt, f5r5£© 
J; 9 'h $ t^ttH £ Win L feR# K (C tt ft $t B s B g*8 

aicsfjiB-tt©as©-*tbT«ffl^n, aw^«?# 

30 7'^;l/^*«©Slit7jftT-$.oT, 

ft. 

CW*W14 7] m^mi 4 6 \ZBM<Dti?-7 4)V 

WEasjtm &»&-r ft ig-eii, 
Tftxet, 

SMl/vXh*. ffij£<D/V?->lZ'&-3TmytVT 

HfIl^^7 , £ll©xts$nfcH^IfB^7t^4^vx h«*e&tt 
ti^ai4 8] mMmi 4&\zmm<n>t>7-7 -oi 

^»1S©Big7jftT-*t3T. 
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^mk \z mm mxmo ± \zm s n& mmmft&mm z 7 

[0 0 0 1 ] 

CD : L i qu i d Crystal Displa 
y) ltH5U <$\ZVA (Ve rtical ly A 1 i 
gned) ML CD (VAt- FL CD) TSEfo#tiJ£ 

[0 0 0 2] 

ra*©s«] cRT(Dmms,m\zmmn>y^yh^ 

^©^f&H^iSB (LCD) T$>3o «f£. TFT 
(ThinFilm Transistor) M©L CD (TFT-LC 
D) «. M-v^-;i,^>tri-^. OA«2g 

fc.m\z£.io, -fim<D—m(Dij;*:f)mft-£nT^z>o zn 

T. TFT-LCD^rfiJibTIKB^-r?,^, ^BJteT 
FT-LCDtC&g^-f. ¥iS3E-7 h 'J ^^©L CD^ 

yX^ypuxmoLCDizhmmfiifeT'&K), -f&m 
\ztn^n\zmmt,m^ntz-n(Dm^m\zmwB^ 
j#u ^n?n<D&m<DmMffl\zmm&ma?z>z\tT' 

SiTfiZfi e>LCD(CjSfflpI^fc(75T$)oT. TFT — 
L C D izmfeZ tlZ> fc©Tte&l^„ 

[0 0 0 3] Sft, TFT-LCDTt>o<!:fcj£<<£ffl 
£ttT^£#5S:te/-VU*rM K-K©TN (Twist 
ed Nematic) ILCDT^S. S 1 \ZT NIL C DCDA 

o\z. ^7XlS±l;MLfcIWll 2il 3®± 

^©^ottK^ ^ gEfaiBl cttih b tzm§hit&fam<»& 

IC » o T 36 , ^©ffcHfr^ tc ift o Tffi05?S^» 
^^'SSlfilT-Sfc*. 010 (1) \ZtkT£o\Z, ffiAft 
f<D*^9 0 0 §ti;n31JT'g2ft-t-5. 1112i:l 

3<Di^iBiJ(C. KftIg©Kft#ft£¥rTlC2t&C©ffi§7t1£l 

1 t 1 5£iHBT3o 

[0 0 0 4] Z\<D£ofcffim<D/-<l*)l\zmf5iyt<Dftl 0 

3©T\ AMbfcftfc9 0° «i;nT»iflT<5fc«>, T 
*tt, BIO ( 2 ) td^Tct 5 (C, til2tl3 \ZM 



(12) 
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3t« 1 1 saiaufc*»ai3tttT©fi3t« 1 5 zm®-c 

10 [0 0 0 5] TNSTFT-LCD<D©igSW«jfi¥{C 

attSt'BCRT^iltiSTCSoTl^. bfr 
U TN-LCDKtt«»a**8E^£^3:fctr&*ji5ia« 

&. H2ac®piii«it«inHT«o. (1) #«e 
ftWinb*:ir»a«*fl!)W«T*o, (2) d«tfiw<o«ffi 
*winibfc*iwH£«*T*tt»T*D. (3) 
©«ffi*i?tobfcj&s«^-fsttJ8-e**, 0 2© 

20 ^fttrau^K, r<«a»©«**a (i° - 5° aft) 

£t>oTEfabTl»5. Jl^{C«g|l© (1) tC^-TJ: 
120 (3) K*TJ:3IC. «EE£BJJnb£!R*Ttt, 

$nsfei6. xmLtcm&mmzmcnrgk\zM.7LZ> 0 

30 2© (2) 3 fc. (3) <Dtt««k0fi^«fM© 

WEftWtobfcttirett. EfflKoififlFottaa-?!**' 

7Ht;:&-5„ b^b, ^ti^S^^^tc^bTSiSicA 

-T^t)-&0©fct*©*[6l75^^fe«^T^^S 
^^©.k'pfc. *T*^£±C|fi]d^^»r^bT 

40 ^« a t ^ t* ishstss* * mw b^t ^fc ftsfio 5 js, s 

^|^A^^tC«bT«jgS^«Sfif'ffi|6]3nS© 

b, AttbfcTt^Mbn^©-^, BKifiH^fcfc*. 
Cffli^I. »*«»t:«ftt!c#*«*i;*jSi*«TN-L 

[0006] n©«fc-5ftraB**ftr*fc». it^Bas 

3-4 8 4 5 2 ^^$S. 1 - 1 2 0 5 2 8 

I PSltPftfn5*S0LCDi(|t^$nT 
so H4. B3tt. IPSlLCD*Kflt4BT*0. 
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(1) «^EESrEPSn.L^^^F©fiJ®0Ta&rj, (2) tt 

mE.^wtQVt^m<D±wmr&io, (3) ttttmsEP 

jrabfcP#cDffliJ®0T£O. (4) ttfcBESEPftlbfcP*© 
iffilfli?). iPSSTtt. 0 3(r^-TJ;pC, — * 
7KX'Jy httttffil 8, 19^Ml, XU 

Srfflli, tt^EMPbtel^RtlCtt. ttaa-^ ©g«fc* 
118. 19 Ofi^lPlkl^bTHfiTfTK*^^— 7 

Uy.h««OS^|SlK^t/Tl 5° ©^lilC*^v.- 
7XEftbT^3o JIOttSBTJX'Jy h»BIB!K«E£ 
BJJirrst, 030 (3) (c^t-J;5tc. X'J7MS 

yhtiOfif^C*tLT9 0' tC&S^fcEft* 

bfrb. fi&#©StRl 6 
W'Jy h«ffi©*^[fi]^*fbXl 5° 0#f£tCEft 
T*«fc3KEffl*fiSSftTI^*fc«>. S«16©i£GS© 
«li^ttfittA«*a 1 8, 1 9 0S^|pjfc»bTH 
&¥ff tcEftSnx&D. ±©ISl 6^6T®1S1 

5 1 6 i 1 7 CD±Tic2jiW?:S^(Cjfi3£$itT 

ESU -*©fi3tSroajSm^S^fittf'¥fTt 

[0 0 0 7] _hfeo<t-5(C, M^f 

t «t o rmmmm^mu d b -s. m%fa 
iz x -f y tf&nz. tc «k r> xmmm s d 

JEfcbfcVVfc*, **tA»*«ft*5rtt**»6ns. b 
^>^bT^5<D»C*fbT, IPSMIJlOtfmHl 

*Jt €r < » d . aa* < t tr & ^ t ^ 5 ras 
[0008] i p s^iTmx-f y^>? 



(13) 

(4) kwtj^k, «air*fbT¥fftc7f>^-r^ 

©Ttt&<. 15° lgff»U;^l;7f>^bW 
*. WEfa 2 *fcE|pJK*a*bfc«»fe 
tt, «il ©#^- g £ft icE^iJ b X&Sb#=f- £ 

©^ia»:EF6]-r-&«fc5fcSElRlR<oaiffiS-5£*|nlK* 

5. i p sttT^Myifmw&ftoms. mm\zwtf 
i:7t> ^saaT * t , maw <p&tfifi 
io E.&mu2ntzM-£iizmifc?2>jjm*&fr*3fr7£%. vm 

<> fc&tfmtlZ. ^:Z\X\ 13® (2) fttf (4) \Z 

*-r&o\z. 1 5° mm-fzLT^ayymm&MTz. 
t>ysaa©^i6j^re.bTt>, i ps^od^jS* 

IB!!****. bfrfc. £©<fc3K 1 5° @^-f5>bT5 
&(A„ I P S^SKfe^Ttt. »5£0«»ft-eBS 

20 wtm-rz. 

[0 0 0 9] 8411. j&Hil^Sg (^CTH I P S# 

a) <Dmmz&i-fz>mm%zfem-tz>mT°&z. 0^© 

£o\Z, a^6>. *&ft<f)*«S«l 6tl7. til 8 
£19. ttft^l 4t»bT3£SSanS. H5tt. A° 

8 »wKK«oTa*sff ^. a& 0 ttZZHzJS 
im<t>^mt^itrmmm\:^m-<rzmiz, bpsk© 

30 ^tl^n^b^^i (<f)=7 5° , 13 5°) (d*5^ 

■b e <omMzftv-a&Tr& ztizjz-ox 

tC. I PS^iCttTN^^^it^TSig^ilb^tU^ 

40 TtiSil^^S. 

[0 0 10] «±l^B^Lfe=fcp(r, TN^0«^#tt 

h-ofzo tZ\T\ SifiE^]K^«fflT^VA(Verticall 
y aligned)*^ (VAi-K«|) *Hf*SnTl>*. 

JBJr*— Ktttft. 0 7ttVA#5S£tfcHj-f£0T"a& 

so (i) \z7*-t£?\z, w.mmwtiamizitm&ftTitmm 
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#(6]tvEfiU SS*l:ft5. i7© (3) \Z7jkt &0 

\z. mi£<Dmi£zmQ?z>tmikft^z*¥-jjfa\z&fa 

®3>h7X hri«SK. Jll^;l/j£^jlgfcj§t,>„ VA 
^©J^&SaTi^L^j&liai^gB©:^ 

[0011] 

zm^-tzmsizit. &m7f;<Dm£<o ttMfczma 
^(DmsmTD (2) iz^r^oiz. 

^^©^frfcEftTSittc&S. i©*^ 0^©. 

w-mz$i$\-£ftz>z\t\zt&z>* tot, j&nteKt/.^ 

itjc&s,, ^nic*fux, &Tfr<E>^±\zftfromz 
ttVTim&ft^$mmzmfazn%(D~t:\ m^txM 
LfzmziiLTizzummmmz^L. siza^m. 

)5;m<Dm&ft z ?tfmmmj.tzisb t «t o teste 3 

[0 0 12] tn*S;k*^t. ia*rtK:*itt*i«Jl» 
H^RSB (LCD) oaft«rtt*«3kSSn*Ct*«» 

ymmvjj fax-muz nz>, 7t'>yii(i u-3> 

fc t* © * tc i 0 IE AM © * B * - # (6] » r » -6 & a T" « 
(««ft£tt*«&L.TH4. ) fCEftJSl2 2 

2 0 1 /l^-XDHl^ff^O^^AlC 

tfZi—)V2 0 1 C^tl/T, Ei6iflt2 2*®iES-&ntf. 

Hfc * 2rfi C 7 hf > d^Sf Sit ** oltgTfc 

a. 

[0 0 13] 7t>i'fflIlil£<ftfflSn5i5S, ±E© 



(14) 

26 

«fc3KEfalt0*iS£8oT«£ttt*$ffl3T*?), 3* 
S*»*±ly^-rt»t^3IWIB*«*«. TN*iT 

oTEftTSo 
[0 0 14] VA^jCIUSHTfc. *fi$HP©El*l#lS] 

io 0 1 0 3 6 »I$J«ffi©H*«S©«t'Afc|^* 

#iajXtt4#|R|£#«f *VA#a©iSfi«*8«£M 
/tLT^S. L-j&»U !|W6- 3 0 1 0 3 6^ii$g(C 

ft* Kfcflsf * e<!)«f*l*I ^ i w 5 i <t o 

[0 0 15] *fc, »HT7- 1 9 9 1 9 3^««. 
«S±fC7jft©Sft&ffi#4®£i£tt3i£tCj;D«JI© 

*Qbft^«fKttEin]iiiir«tt-r*iftS«±T«*»iii^» 
oTEl6jSn*fc«), ^/ilSf'Sf^Ci^Tf 
so 3>h7 7>htf{&T?2>t\,*vfflMtf£.Ctz. S 

«<, ^H©E[fiI*[6]^^T«)JC«+^t«^A^^ 

-T«^S«*««^ SI*#:©«ittlSJ¥<T-5)tSa© 

®izmm®\zmm&wmLT>bm&fti-<Dj3ft&mkL 

[0 0 16] ^©cfcpIC, VA^Te©f^||S^gB^fe 

40 ut«. «a#tt£»»-r*fc»©«*rt-e©EiR]#ifl 
itrnm-^m^z. #aoraa*«»ofc. *^?>3©gw 

n«± tc a»^t v a *sco«ji«ss« s^ia-r set 

[0 0 17] 

[^S&^TS^*©?©] B9(l 
so «. ^*©SitEl^ll^^fflt, *ft»»tbT*j!fffl 
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*ft*««ne>nEiaisn*iBi6]*f6i!&«. iH*rtt4i 

$ft?J^g:tt. «?St^fcOT»5 0 fciifrilWfi:* 

l-fefflit^. 19T11 F^-OSWfStl/T. ± 
ffl'JS*©*® 12*1 HSRrtTT, U y h£*Tf 3«11<t 
U TtfttlStf)®® 1 3©±l:l^g2 0 SKttTH 

ft. 

[0018] 119© (1) K^f <fc-5tc, iJJEESrEfljDL 

*. *p B i©mm£EPSnT&<h, 09© (2) \z^mo 

\z, tl^'JyUH (tli7y» T*«*ffifC*fL 
Sn, ^g2 0tX'J7 h©J*/u + T?*ll©ElRl#fi]a* 

***«ft5n5. tot, m. $mh. e©s*«?i© 

[0019] ;;t, HlOlt *«±i;:8W-&Si«# 
W*b»t?© r^«^j «, fisf««©«fitttt-e««. 0 

1 0 S#BBUS:*«&^iefcJ:*iBl^Ht?^T#«L/T* 
•So tll2tl 3©±l:B. 5t>it^tC?£ga^f&£ 

*EfflLT^**ft«^*fS!-p»«*»6». 010© (1) 
fcjjN*\k-5fc. ^ffi«H]JnBf('«, ffifiEftH 2 2 ©fc 

©, *»»^n*«*iBn»UTaKHErti-r*. -© 
g§e2o©gu^©, ttA^^-c-oMstcsjttcei^u 

t^fcfe, 09© (1) ic^-r«t^ic, 
[0020] *EEEn*pB#tctt, m&mtoon&ftmi-im 

10© (2) C*TJ:3fc:ttoT*D, gftBCDttl^fflSft 



(15) 
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ififin?tt«*«-*. *ffi*WllD-r?>i. 07© (2) \Z 

it, 010© (1) ©±5i:ft&a>i;jj»«etTH5 

oT<s^-r?»©T'. 7k*>^a<&J6$^t< fb^jg© 

«»-r**i^STf«3£r***<T**. 010© (2) 
j: o \z. $z&<DfflftT\*nmtmm<Dmmizw-n 
\zti.z,-%ft\zm^T& 0 . «E>w?ini3ns i*#£!Sc 

20 [0 0 2 1 ] 6t±©J;5»C, ^jgteSEE£EPiJDL*:P#© 

assH^EisiTs^ftsflwrr* h u #©««**;£ 
lt^d, *£fc®tt©*ra, m7Ltemm±m\zmz>£ 

sn&<&-3TL* 3. for, 

ja**«»e.nT*t), «k«-ct>^tf 5 wmgsttiAs 

TiiitlcErfi]bT*5 0> «&5e±&HS*l;:fcS©T, 
[0 0 2 2] »il©Efaa«**©lC&4*tfJttF*'f 

40 $ij^s<c<tD^^$n^>„ 01 m. K*-f>««#a 

t LT&i&ZMm Lfc«£©Efa#|6]£*'t0T<fc5. 
011© (1) tt, 2t3©#4B*#-r-2)±^T$.D, ± 

8 oastt*2t3©^iancEi^isn*. hi 
1© (2) i$m&mT~$>K), mmm<Dm&*mz 9 0 1* 

foM54^«*i»il;Eii)Sn5. 011© (3) tt 

0te^^<c7i«> e 01 1© (3) -esntf. 

©fcS^#^ttn«#^St*«fc^i:^5fe©T«/ct 
50 ffl3t«©OI3t*l^t©H«-C, *M>®ttA®Effltf 
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SkteaxtfcDmzftLT 4 5° ^©W B *5fcoit) 
H. i&ikvti&famZisblztiZJifatf. iitT4^T 

^ffl^W^fig^*i9 0° -?-omti.Z,j3&)\ZtzZ>&o\Z 

[0 0 2 3] @9T*I1 F*-f >M$iJ^©<hLT> ±(i!l 

12^1 'J -y h £WT3tt1S<h 

L, TfiiJSfficDttffil 3CO±tC«?^e2 O^IS^T^^ 
*«. fHl<£W?:fc#lStT£3. 01 2«F*-f >^$ij? 
S^^-r«.«s)^^-r0T*O> (1) 

■vMm-tzmz^v, (2) n»«*ffi<75^«4x*-r 

[0024] mi2(D (1) MflO&^tett-fiiJCD 
SiOITO«l4 1, 4 2(CXU -y F£IS:tt&„ S1£ 

TSiitcBE^-r^^, mj££i?&rf s tmmx u -y fsb 
tfttmisnzo z<DmT~\tnm<Dx.yvmz>kvz>i&tb 

[0025] 012© (2) T*te> PffliJCDSIS-htC^ig 

2 0£istt&. (i) w^^tisi^ii, &matm\z\tm 

IStt/iWtlHli;) > 5Elc£5g&gE|S]#fJ##£n£. Z. 

[0 0 2 6] 1120 (3) H (1) t (2) CD755S 

*iJ^g:£:LT§£ig£7.'J-y h©^J$r^Lfc^\ 
&^#W«JtgT&6o tfJAtf, Ml 2 CO (1) T, X 

] jyh^m^, *<D&ttzmzm£?%z.tb-^& 

T£& 0 @12(D (2) T', ^@^^ttO«f4T^^ 



(16) 

F ^ -T >^*]^g^)t(Bi]©S«0^lc|§:tt-?) Z t h 

t-*o, m^<Dmmzm»^m^\zm^n<Dm^t) 

[0027] &&<Dm&, m%.7n&?z>tm&mmmt 
■0 mmTjkThgzmffiftT'immizitmmnzo z.<d£? 

Kit* ±tev>i&7ikte j tnt><D¥-mzti.K), na^cog^ 
[0028] f^-t >®.m^&£¥cmxttmm<D&mz 

-CDJf-^ &^Xte»^XteXU -y F£f?rS©1}- 
20 ' -f ^;l/TffiftUfcS^*CD^®XlSa*-Xtt7.U -y hi: 

[0029] #ri¥6- 30103 6n^mz 
r^^nrcm^miummr^ ftfamm\z<D%.mn (x 

U-yh) £tStt3G0T', F >M^^*^ D /J>S < T 

ffiCO^iCXU -y hSrlgtt^COTF^-f >®*££ffitCQ 
so • A^^lC-r^^t^T'^-S. ±T-«CWS«©- 

7jCO{MlC«^gX«S^-^2*7C0O*&^(C^L, ftH 

[0030] ^-rntcL^, ±tecosarfi]^fij^iH^(*i 

© tf -y ^« 1 H^CO tf-y ^J; 0 /hS < "f «>£>gA^ -5. 

^ Jiffl l l c d cowtt ^p-^fcis^ cfcnwr, 
i p sttti£mLTbmmvx±<D®.ft<&mm>b 

h7XhJt4 0 0^± (dn«TN7j^;©2^J^±T^ 
^>o ) T^ofc Si®*W:TN#3£#S3 0%, IPSTj 

-sfecoco. i p sttzvitmftT^Tz. ztz. fo&m 
m*m<Dtt&r)i£mm\zmfr-oTz. mmv>n 

*)lT°&ftii, TN^iCTIi, t>lSron (0V^ 
5 V) tfi 2 3 m s , t7»S rof f ( 5 0 V) j&f 
2 lmst, JS^ilS (ron+ioff) tt44ms 
T*0, IPSMTIt *>MtonA542ms, 
so ^7lSrof f^22mst. ^§I»J64msT 
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>&g. ronii59ras, -f7M& r o f f Wms T\ 
HESiiStt 1 5 m s T, TNMffl2. 8 fflf, IPS* 

[0 0 3 1 ] *^W<D*^-e«. «)ES8EnSDB#tC 

it© J: 5 \z y \L y if&mzfi o >&mtlts. ^. A*;HSji 

gT^O, ^t*>^iCH^-f*ffi«fe# (*^IPA& 
[0 0 3 2] 

mw<nmm<Dmm m 1 3 a, 1 ms#j© 

il/njKOi«$^TBt«b^. Ell lfc^-fj; 

^lHS£t»J©^^A°^;U«, TFTi©LCD 
T\ -^©tf^Sffil 6lC«*ffa «®1 2 

^M^nx^D, ft!l*C0^7 7,»«l 7iC«W(C^ 

x ? >\zmw.tzlsfa iz w-ff \z Mtii s nfcuisc*©^- 

ffiCD^EH^BE[^5aa*i*g$tlT*5D. 2ft©»£© 

ffl\z\-i*fim(DWighmi±£nT^z>o Xyxmmi 6 
ffi (cfis) tmtn. ^77S«i 7[jtfti« 

[0 0 3 3] §1411 *^BJ(7)m 1 SI^JW/^;^ 
j££*T0T&D. (1) «^«6^e>^.^:t*c^S:M^W 
tC^T0T$>rK (2) teffiiJHE!T;&&„ gEfc. 01 5 

am 1 mmm\z&v&m&^2-><nwmt<Dm&$:7f; 

^(C:mt3^ig/^->£:*T0T*;&D, 017te£l 

[00 34] BITlCSTiiK. CFS«16©f&|| 
iCffi-r-5{Bij03«ffitc«, 7'77?'7MJi'Xl3 4, ;*> 
7-7-rJl/^39. 3t>li^fj;tITOil2, & 
tf^tf^TTOftS£jg2 0#flM$n3o fcfc, £© 

tftisi Tvm&izffi-rzmommztt, ? 

-F/UHy^Wy-MlSl, CS113 5, 

S6ii4 3, 4 0. ^f-^nxy^y^tLtmm, mm 

W^tlTOin, R^tf-y7 c T¥fT^^2 
OA^fig^n^. fcts, TFTSST'feSt^EBB^ 



(17) 

t4 2(l fWnTFTOV-Xi KH >T*&&. 
*HS£^JT«. ^g2 0Ai2 0BHTFT¥fiW 
(#-/Il/yXh) Tffr&L*:„ 

[0035] 014© (1) lC^-r<t-5(C, S^g/N 0 ^- 
>20At20Blt Jtft?ftl-fi[H\\zmZfZ>%f\l°v?- 

i^ntus. vt-ox, mi a (2) 

^msisn. m9xtstwvtz&?\z. 2-D<nmmzmft 

m$m i 5(c*$n-g><, 01 sK^-rj;-?^ -&tc;*> 

^-*^CD}£HS7K|£»T«:. R, G, B©3 0©H3jl 

t*i -oofiy-mmrfi&f&zrtz. t>y-mm^±ym 

Ut!^^T"SE?iJ$n^J;'5(C, R. G. B©3-jl5?f©# 
ipl^*!©^ 1 /3 H^(JiB*Sffi«SfiH 

nxv^y 0 BwTtcRinT^^o ) a* 
(^tcx-^/N'x^-r >3 2^istte>nT*o. y*-hA* 

^7-f>31 tf-^/U7'fy3 2©3£,&ft-jfitCTF 

20 T3 3^tg^f,ti, &mmnMtfmmznz>. &mmn 

Ml 3CD-7-*-hAX7-r>3 1 if-^A7 7-f>3 2 
• iTFT3 3©#ftWCteil7t©fcfe©:7*^^ V HJ 
i7 7> 3 4^*|S;^e,nT^-5« #IS^3 5il «*©£ 

3<DCS«fficD^ttH^iLTf^ffl UfcH. lot, 
HijSte±fiiJ© 1 3AtTfl(ffl 1 3 b©si$# fatten 

[0 0 3 6] I*13Atl3B ftTtt, *n*n^S 
30 2 0Ai«3*£0, 5^ig2 0BAi4*$0, ^2 0B 

*«±«fc, ^20 A**T«fc:{sifr*si 1 (ommt. 

^62 0 A**±«fC, ^S2 0B tfTM\Z&Wr Z>W, 2 

3Ail3B^tfcl90B$T"ll SB 1^^2 00 

[0 0 3 7] 016 iZTfi? «t 5 tr> ttftyx*;KD«a« 
(C43^T«. — #»OH*onfflC*>^ieM^ — >2'0 
At 2 o B**»tte»n. *fc«S^^— >2 0 At 2 0 

fT^n^i-ptdT-Sfc^T^^.. 118H, M2 

**g«aj<Djgil/i^;n o o \z&wz>WiMi<D&.\n<D&:W 

TUT?. CFSIStTFTSS^ftSO^feiifcM, « 
aSftAtStf. VAfTFT^«LCDIit;H!l)5 

*fc*ttfi<T*Ktt. 018© (1) (C^cfc^lC. ^ 

so (c, ffiSroSAP l 0 2 S89:tt4^td*a*lx^. & 
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is, #Hg#^-i o i «->-;i/«|-e&-5„ 

[0 0 3 8] 2;fc, «S5aALTH5S|l:. ttXDfflft 

\zmmzm%u i o 3^£A*;i,fi©m{*:£J#M-r5£ 

10 3KtPl>T%K 018© (2) tC^-Tct^tC. aA 
□ 10 2©;EttfliJ©ffl(Cl£tt5::£#g£LtA <> fg 1 31 

fljM#£0 l 9 tc^rf. 0*©<fc?l;:> S&©±l;:ffi*/j££ 
I TOtll 2 £ 1 3<DWPSti7.^— y-4 5(I«j;t) 
3. 5 um\ZU2>&?izMU2rLT^Z>o ^2 0 At 
2 0B«\ 5 «m, y55«mT. ±T©3§ 

®2 0Ai2 OBrtU 5 MmSmTBEg^nTt^-So fi£ 

[0 0 3 9] miUJS^JcO^^^tC^WcDttmSrEnSDU 

(C&StfCo I20tI21lt f§2*j!i£0)J©A*;HC 

(i) te-ty&m (0-5V) (2) i$*yms. 

(5-OV) 4. 02 l«^>jg«t^7^S:i)n^fc 
fc. KWOWr o f f ttM«K:H£A,£*ft#l,& 

$ tim^m-s \z ttjc** d . jmpjpjp < * z> t 2* < tt 
»k:Ei6]-r*c:t*iiisfcaiBUfc. 

[0 0 4 0] l^ftUCLS. *l^MS«©A^;UTtt+ 

2: 1 5 wm, -fe;WP3. 5 umOHO 0 - 5 VCD/fcgji 
^">fl*W ton*«9ms?. ^7B#W r o f f ft 
6msT, Z^7f>^iigrlJl 5msf$f]. SiS 
j£*-f y^>if^mT'S>^o H2 2A^H2 4H £ 
2^««©^*;KO«ft4#ttS*-rHT»*. 0 2 2 tt 

SSfcfcjRLTiSD. 02 3© (1) HMft9 0" KiS 
(2) Ittfift4 5° C£»?«£fl;&. 

(3) UMftO' fcisttsfcfl:*, 02 4© (i) « 

(2) B*fl:ft-9 0 

^l*Jifi»l©«t3tc^(cfe*±T^^«£!|tttT« 
fci». ±T*|fi]Ttt£*^|p){rit'<^n>h7Xh© 
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57. hOfiTtt^ft^* 1 . 0 2 3© (3) ic^T«t5 
C, 3 0 ° f*jfi-en©PBfWS<E**5fi^r4. dftlKteK 
iRtt**4 5° , 13 5° t^sa^MtSO^ttS 

io as. 02 5 £02 6 "%2nMm<?>rt*Mztimm. 

n?tl0 2 2 2 3 l:Mt?>glT^?>. 0^©<fc5 

[0041] mim&momj&X', #«©£jB&fro& 

»T3t*«»n5. 02 7tt£©£g«#T©»ftft0» 

£*mw?zmx&z>. 0^©d;5ic, T#js«©*ffi 
i 3-es§®2 otfmvzntzmftizmmzAttvizX 

tt. ^g2 0O»ffiTftt*S» : p*«BI*©«k'5t»«>K 

ntt±«»«©*ai 2nt3^Tt>iPifln?»o. 

WT*i5WIIBTH*iJ9JT#a:l>*«, £#©«3K«¥i3L 
>h^x b£fgT£-tt3. lot, £iB£nJ«3fc&ffiiB 
^l^S@«»JT'fc. ^jEfeRlSJttSra 

40 i^±s-&5dt*<T§ra. 

[0 0 4 2] ^jg©ra««r£fc$tffcl$©£;5jga©* 
{btCO^T«02 0 £02 1 (C^Lfc^. S§g©i^$(C 

1. 5 3 7 (im, 1. 6 0 0 nim, 2. 3 0 9 9 «m, 

2. 4 4 8 6 (imiL, ^»S«TSiS*i:3>h5^ 
hJt^SteLfc. ^©*g*^0 2 8 £0 2 9tC^-To * 

50 *©^g ©iSSJC»-r«^ft;SH3 OtC. 
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h) ©KSt:*fr-5Xfl;*H3 l (c, a>h77h©^ 
STttM^f^OWiSfeoTErtll/T^*. & 

&tm< mnxtfimta 

T5. 

[0 04 3] tot, 3>h^7.h (G»£/IMf«) 

T, i^cS^O. 7u m. 1. l(im, 1. 5 urn, 2. 
0 /imC^fi4tt5TFTSSi:CFaS4ffl^Tl 

%&0A3tfO. 7 nmoy^^tilfflfc^ £<IE 

0. 7 um£(Ta)ff^R)PT«-3T<b+^lr«a^?« 

[0 0 4 4] 03 3H *2*tfi«©^ie^^->*^ 
-f0T&3. Ell 5(C^bfcJ:5tC, ffl 1 §H;&t0tJTte. 

^iRjfcMtfT^fc. fg2HJg0iJTH £jg£B*9<Z>@ 
^©fflKgjt&^faKMtfSJ^KLT^So SI23I 
Jfi«©«6©«»tt, SlIISWiBUTfcS. 1212 5 5 
tt. *2^Jfi«»|©*»«I**-rHT*D» (1) (i^ig 
A*->£, (2) tt3SiBE«OWri5H**-r. 
.»«T?tt, CF1S1 6flf0««l 2 0D±{CKtt5n5 
§£S2 2 OA?:, gig 9©4>'k£a0. llfjt 9 ©MtA#© 
atCSil^|B]tM(^*«fc5(Il/Tl^. TFTISI 

fttt20©*lp]fcEl*]*n4. 02 5 5© (2) fcjft-T 
±"5fc, lfcnTB^g2 0Ai:J;'3TF^'f>it 
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»fij$n^> 0 SHIS® 1 3 ©«HT*«H^m®© 

#*Rtt&ft5i£ttT*9, S5&2 0 A£H*m<Il 3© 
iy^t(0fl*«gHOT, ^iiS«B2^Sg0<JJ:O 
fiTT 5 *«, «S«© fC R*J 6 *l* « ttT* 
D, »jtXSA«flB*T»*. Mir. ■SRrtT^fiOiS* 

[0045] 02 5 611 )B2 2tlKMCD9J0K£09<!>g! 
10 gA'^-^^-f 0T&S. CFS1S1 6{|iJ©«@l 2 
©±lcRttbn<5^jg2 0 A£, ja^9©4"'^icKlt 
So TFTS1S1 7WC«^e«Rtt6ftTI/>ft^. 

(cl5^T^gi«4t3©^ri«]fcEiB]3n-5. ^©^fl^j-e 

02 5 s<DMwmtmm<Dy>}i%.t)mt>n. mmnx- 

[0 0 4 6] mi W&mJkZ*1R 2 HJS^JT«, -J5fa\Z 
El^LyiB#©*{i^2^©M«-ei 8 0° g&Sdil:: 

cnT«a«»rafi«tEifii-r**ffis-&ttiiirt© 

[0 0 4 7] 03 411 SB3*Jfi«©^ieA^->** 
T0T&-5o 03 4tc^-TJ:5!c, ®3HiS0rai, - 

30 3£tf53geA*->£Rtt.£. uiTli-l^©±¥» 
tc «*aW|6] tci* tf£ ^jg. A ^->£, K 

&**{tT2'T)0*«{CElRl»«$n. #*(S](CMt>*-5 
S&g/^-MCcfcO. «E*|6HC1 8 0° Aft«:&ttT2 
ool«l:Ei6i»tlsn*0?, -iS*9|*lT 4*[^fC 

±T*[6]<!:2£^[6]©P*[6]©^^!|ftt^BSt 

[0 0 4 8] i3 5H *3 3HM5«©&jg/^->£3E 
JgLfc0!l5:*T0T$)O, -ia«©£*^{C«^*[S]{C 

A°^->$:RltT^-5*^0 3 4©gg®/1^ — >tS^C 
£©*£*>, 03 4©^igA°^->i|tl^tC, -8 
^9F^T4^tE|6]^SI$nSC:tH^0, ±T*ft 

So 

[0 0 4 9] JBlA»SJ83^i6«-Ctt, EA^tdS^U 
so S*<5h'/-f >a«^atLT05ie«:«ffltfc**, 03 
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fait® muz nu\,K t<Dtz#>. $z&<Dm±mz&^ 
Tit. mgknmfatfmwzn-?. m^&m^y^^ 

-5. 

[0050] 7 \t. m4^m<D^mm^^-rm 

m4^mmx'\t. 11370 (n \zt*t£.o\z. §&g2 
0 *-mz7—A^-tz>mt^z>. 7—n%t>ft(Dm 

PS«5 0 (imig (&-5^«5 0 wmHT) X'^\ Z\ 

[0 0 5 1 ] fg4 3HJS0y©^0iJTW:, 0370 

(2) \Z^T£o\Z, S§®2 0»±iCx-A°5*-T-£.5l 
ig4 6£MKtStt5. ;!©*£*>, x-ASB#©F B llSgte 
5 0umgS (*Sl>te5 0 //mOT) T<£^„ £©<fc 

2 0 5:MT5„ W\Z$ii&<D¥ftm&<Dm2C)#zSMl' 

5Hig^j^^tts;^;i,mjg^*-riaT$)t), (i) « 
^*^e»^ctt^^iewic*-r0-c$.o, (2) «{i 
®0t&-s. ^smmwt. 012© (3) ©«B(r*i- 

«-rs^JT$.S„ -*0lS0lBi:fsKLfetH2 
fCte^vSfl/vT; hT?£jg2 0 A£0^©J:5IC^f(5c 
U te;5©3«©ttS 1 3 tCttT; U7H2 1 £IS:ttT^ 

-So n^icte, s§5imswi. m 3 mi&m<»mmnm 1 

3lC^^bnfe^eA°^->2 0B^'J7h21tl 
fcfcfflTSD, HSSi®Il 3«0 3 9lC^-r<fc5&A* 

[0052] m£k&*&w<Dmmw<!.f&y]Zikfe?z>& 
wtummzzix h(Dfflm&$>z>. ±tB»<±:^tc. vaj 
scDf^^*^aatc k ymffl^m&mrtz zl t \z «t 

a X h ^jg < ft -5 i: t,> 5 0 . fin 7. h ffij^T* h* 

msmm&mt, mwim^mt st ft s«i 7«© 

[0 0 5 3] ««±K£fi£BW*»^, 7 * h l/y7 
TSj^S*** 0 . 7. 'J ^ h 2 1 SWT-Sli^mS&^fiK 
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LTbXmt>mM?Z>Z.£\tt£\,\ *<DtcH>. TFTl 

«) ©**i6i*stta#^^*aT»t). *tiwt«K:*u 

y hSK^itt^Ktt, ±iB©<fc?ftA*:$'->x>^L 
fe7* M^yX^MLfctl7f>^t5IlW 

/Tf S^riT. h©lijjn#'>ft^o fiEoT. ffisiiffitaj 
10 ©fi£H**SB©J:?tC, TFTl««OK^>aiW 

fg&i*ti0xu7Htu frzmmm 

[0 0 5 4] H^HHtCX U h *KttT«S©BRa-« 

[0 0 5 5] ^^T\ $ 5 HM#JT«, 0 3 9tC*-r«fc 

plo#K&ie&H:ttfc»££H*©»ft, «SaS^}#T 
^5. **SS««JT-tt, HSS©«t»*«l;:CS*H3 5tf«» 

tt^nxtJD, cs«3 5uajtttT*«fc». 

lC<fc&±#J©MP£:;ifcU 3 4 BteBMtC<fcST<IJ©M 
so [0 0 5 6] y-h;U5-f>3 l-^-^A*^ >3 

Ii/U7-T >©M*iS0l£T4&Ra«*<&. TF 
T3 3B, ®lZW}ft¥&tetVT7 : E)l7TXi'V3> 

40 tt«StW»»«»*«lI*©fflia«fcl9:tt6n*fc«>. B 

M3 4Ta»frr sfe. «stw«aE«» 

*aE3tr*fc»©BM*»rfct:ia!W*^fit4«:<. 
©BMX«^BM*j£tf-5t*ltTJ:^fc«), MP^© 

[0 0 5 7] JB5*!fi«©^*;i/tt2»a*SCT»*fc 
fc. Sir. ^^tfflt^^tTSlUffii 
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STan**, ^nT'U>lSron^8msT, *7 
jlSr o f f ji*9msT\ 7.1" -y ^>ifmS. r « 1 7 m 
sTT*9> ft3fU^lCj£^nfcf«:3/WCia>lT&£. 
Sitya-tXlJ^ 1 ^WCjt^TfSmT&So 
[0 0 5 8] d C1T, ##<hLTH55l*®tC7JJ •;/ h£ 

^©fcirSlC^TSJBJ-fS. BStm&Ctt. 2#ft© 

zvvhtfm&mttzn, auntie 4 ^©b-^-r >m 
&»t&d, 3 6 0° ±^®.-i:mmtmmmt>ntz> 

msT, *7Mr o f f #1 5msT\ •f-tt'^'&ff 
U;^^f>^a«li5 7msf, *S0Bfc#Sntt 
fritz. 7iJyKDa»6«6ttf. *Si8ft«3Efctt 
"Ft 5. inttX U y KDl»&jt6*tf*©» K^'f 

(Dfrzmm-fzmmz, xmmM\z-v%z>t^om& 
»±isitt5asi:ttiaHft^*i, ips 

A^aixi^^tWofc. ^©g*£04 o ti 

4'1S#HHUTRWT4. H4 0H, 

tT. u y b 2 i *»3pff \zmw 6nTI(»S*»Tli. ±A* 

«s**Ei*i-r*!&«. maw«ttas»r«sft**isiicE 

^(Dtztb, 0 4 1 lC^1"<fc-5tC, ^2 0AttIX l J 
•;/ b 2 1 trolHIBRffi^Ttttta^ tt^iS 2 0 A&tfX 
U7h21 lC*]LTSfi7j|p] (0©±T?jfa) tcEfrT 
g§iE©]H±.Rt;xU y bfcf^ttifiTteifcl&tfT 

^e©Bf±&tf x 'J y h©4>ffe#ifiT«13t#fr{c:7 
>^A/iF/^>4 7 &«tSlttMtcJ:«M 
*t«B3n&. ^ig©M±© K^^f >tt5M9JT*ttl» 
«<bVh2^©TraiItcft£&t^\ ^©«t5^E|BjS« 

««a««T-r<&±, n^e-s^©^ 

[0 0 6 0] SB 6 3fett«o/"«*;ni. »5*lfi«o/t* 

;UC:fctt3S&g2 OAttiUfil 3 0XU y b 2 1 © 
«ttS|fLfc{)OT'$5. 04 2ft W,6nffiMlZ& 

nz>$m2 oAtt^sn 3 *A*;ncsa^i*j*» 



(21) 

ic, 5iie2 oA^v^+i-'^Kjaffls-frTfcD, -e-ntcjs 
i;t-t;n&K 1 3 ©x u <y b 2 1 fc^y-tf^tcjatt^-t* 

twsnfc K*<>a«£jssn*. tot, fg5HM^jT 

[0 0 6 1 ] 0 4 4 }£$ 6 ^^©BSHSfl©*^©^?- 

/^->£^-f 0T&9, 0 4 6 U0 4 4 © A — BT75 
-fgB#©$rffl0T*&&„ 0 4 4£tf04 6(C^"f <fc5 
10 K, SS6&J60!l©LCDT?tt. -^©#7X«1£1 6tC 
tt, iS^fflW^-y^VbU^X (BM) 3 4tM» 

-p:3t>iffii2^sn, sic, s J9*f{f<D& 
mm2 0 AA«^nt^5. ^©tf^xaisi 7ic 

tt¥fffc»J«;5n&ffl*fc*©X**>/lX'5'f >3 1, 
gC*Wx-^/N*X7-1'>3 2. X+t>/U7-f>tx 

-^;w7-f >c^i:»(t;UTv b u i7XWc§gtt<E> 

tlfcTFT 3 3R«ig 1 3 75^W-£nT<^5. X 
20 tt^UM>3 KJTFT3 3 fC&ttS^r- b*H 
£^f£U T _ ?/U7-f > 3 2 liT F T 3 3 ICiSlj'-S 

FH>ii4 -2Kgsasn*. y-xii4 1 

II f-i'/U7'f>3 2trai;iT*l9, KK>1 
14 2 <h|W]P$(C®fiK£n£o X*t^U7-f>3 1,!: 

t-^;u7^ >3 2©jiiantt, y-HMMH". a- 
s i tstejB&tx^* >*;p«asi*«mjEo«»fc»«a 
n> f-i'/u 7-f>32 ©]i±»cttieaiRd<»j«s 

tl. 3E£H«tt£l 3tCfB^f3I TOl^MStl 
-&„ iB*««l 3tt.'H4 5K*r«k'5^1 : 3 ©g* 
30 iTSO- jB(C*fLT4 5° «t»fc#Glfc«»©^iJ -7 

h2 i a^tt^nT^-So sic. &wmnmi 3©*& 

fifc-r«. ^7Xlffil 7(iTFT«1Si:li#«na„ 
[0 0 6 2] S^Wi^lC. CF*S©^?lJ2 OAt 
TFTSfi©X'J <y h 2 1 «, -^n-^ncE^Jtf y f 1 © 
l/2fc*tt-fnTEB£nT:fcD, **©H«*«ii»T?* 
012© (3) \Z7F.t kofzimtT.*) y h©{4 

■H*^asn, «a©Ein]*«4*i6]t»«sn4. 

WkE©J:^IC. H^«@l 3tt. I TO^SrfiX^Lyi^ 
40 -^©±(C7* h kvT, h^S^UTSffi©/^^ — >Sr© 

3t uti« u fe?*x y y z z. t \z «k o Mi& $ n 
fox, 7sVyVv>&ft*va<&?\zrt?-y-y 

[0 0 6 3] %,QmMMT'\t, 04 StC^-Tct'SlC, H 

mnm 1 3 m, 132x0:133 ©a5^« 
tc. «aw«a«»Ttt*ft©EiR]**an*©T. H6 

04 5(c^T«t5tc. mw^^^il 
so *tt«l 3©iljaa5©iglt, ±«IHP3 4Ad:T«Bla 
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3 4B5tnBM5tffllT, BMiCSll35T 
[0 0 6 4] HI 4 7 £04 8 tifg 6 SJ&SWCfctf 3«t£l 

JS^ji^ttX-f 7f>^Mr *U 7. 7msT\ 

rtZ-XD^MWTsfcK), 04 9© (1) (DJzotiWm 
««13K*fLT, (2) 0J:5S;BM3 4 6»)St io 
■5. ftis, ■ *«ffi©/^->tt#ffl<0£»«a<*Ae» 

[0 0 6 5]ft*, St5RtfSg6HMWris^T, CF 
U y h £ISttT, n^© K^-f >««^a%^, <J v h £ 

r * c t hsm-vtoztft* *<Dm&iz\m&<D =t 3 k*s 

[ 0 0 6 6 J" El 5 0 te, Sf§ 7 mmiz&nzmxnma. 

5'/U7'f>3 2^B#tC|W)B#(C^^«ffil 3 2 

u mm 1 3 5 jc»«isnfciB*«« 1 3 tmmmm 

1 3 4*«jttf*3>^^>*-^S»fiE£t^«, *i 
&66«l£l»li;T**. ftis, #3Hi£0iJT«:, Mtll' 
3 4^r-^/U7-f>3 2£WI*fc»riEUfc**, 
h/U7'f>3 1 |i5WJCSti3 5 £|p)B#(C^fi£b 

Tt.i^. ft *5, n7,v^ y<D^t.mm\z^m,mm 30 

[0 0 6 7] Sg 7 USSfll-m, ^6H^Jtc:it^T, 12 

*tT**OTT, Elfija^SMtHSitT?**. ftis, fttt 

S©T, »*ftRttMKGl±-r*. I5 1l3f8««l 40 
©HSgB©¥®BITa5 0, El 5 2 «EI 5 1 ©A- B©S5 
#©f£rSEIT*;fc&, HI 8 gUSSWi, H**ttl3©*'J 
•ybf3i:^g2 0CSMU;Pm % 6 *i£«»J £ |q 

m^. «h©t.d y ht>fitt©±K:M:w-enfc»* 
eo^jet>«fli©Einiis«*a«-r*. msmmmok 

o\Z. X*)y b2 1 rtfc^fi 2 0 C 7, 'J 

y h 2 1 £g£g2 0 CK«fc*«ft©Elfr£ffltt— SUT 
i5D, geiE2 0C(JX'J7 h2 1 tC<fc&Eft©#iiJ£« 
BfrU ±DSSS*5J:?l:i<. ft?T. SSI 6 SfeJSt&J 
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*3C. ^2 0C11 CSii35, y-H/U^ 
>3 110tr-?/U7'f>3 2£^n^-*n^f£T<2>P# 
(d H B# (C $ nfcl * S*J -5 £ £ $ n s . 

[0 0 6 8] EI53£E154«, Sfl 8 3£JI0iJ©T F TX 
*©«jfi*SS»lWr*HT**. EI5 3© (1) fcij* 

K3 1 lSfiJaTT*. (2) T7*h'JV^77^ft 
T, y-h/U7-f>3 1, CSf®3 5S^@2 0 

cKffls-r*«»3 1 2£»-r. (3) T?y-n»»i» 

3 13, a - S i Stfejf , 7^ >*;U««Bi 3 1 3 £jg 
tt^K-T*. (4) -C«ffi@7tft£*lr=):DSefi^WlC 
^*>*;U«IMt6 5TOE2 oc»cffla-r*«»3 
05 4© (5) T3>*^HtV-X- 
h'K>IO/^^3 2 1«m. (6)T?7*h 
Uy^77^ftTV-7il4L KW>ti42)4 

£**»j*-r-&. c:©p#. xuy h©rt«©s&e2 occ 
ffiarafiafcfc^^^Bisraif . (7) w-r/^- 

y3>!33lMt5. (8) TV-*««3 6 £ 
ia*«ffi£©n>3'7 h*-;U3 3 2 
(9) TITO!3415Mt5. (10)T : 7*h 

u v^77^STiiia i zv>m, x 

[0 0 6 9] £k±<D£o\Z. *HJg^JT«. pimbi 
3©XU y h 2 1 A£gSS2 0 CfcJgjftLT'friSftt. ft 
fcKJt^TIgOJfJOttfc^ ?£jg2 0 CICcfcoT-Jl 

Eisid^it-rstJr^jas^wsn*. ft*, 

[0 0 7 0] H5 5tt, ^9HSg^J(Cis^^^2 OA 
£ 2 0 B&K^MzmmttftfrZJLTzmiDWtfl&Tji-r 
IT'S. D , El 5 6 \tm 9 HSS#iJ©H^^©*^©¥EEI 

*JS^J©/1^;HCisltS^2 0 A£ 2 0 B©^tlc$, 
»6^SS«OJ:3K5?y-!f^fcBittS-&. 4»fJ©E^] 
7i^#f>n-5=tolrb^o HfiLT^-g)gl5»©[^MT«?§ 
iEfflo^i6]*<9 0° T-^SftoTisD, iKS^tt^ie 
©*MlCSj£ft*I^l-ErfiJT'5©T?. 4»fiJ©E|6]^# 

en*, a^wtcts, ?s^s©j*$ (-b;u«) *m. i 

MmT-&D, C F IfiO^g 2 0 A (Jd AU 0 u mTH 
£#1. 4ymT*$>D, TFTifi(D^E2 OBIig^ 
5MmT'i^$*5l. 2 ttmtfcD, 2 0 A£ 2 0 B 
©ffl$t (EIT4 5° «t>fc#fij©|BIIB) ^*2 7. 5 Mm 
H^^-ffi (MiJUty?-) *59 9«mx2 9 

7 Mm©&ft©7i*;u£8Sf£bfc. .^©fes, ^isa 
fc. ^e©«iift*s, nna. ^-ne^ffistcsi 
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[0 0 7 1 ] JfS9H«S«0/1*^"ett, ttA®flUft£ffl 
£±£ UT4"3©?jftl;:$fflT*;*-g>o 05 5TA, B. 

c. DT^Lfc«#a<;i04o©:£ficiH»sn*«* 

■JfSTEIUffillKEIITSfcft. ^e/1^->W^D3l 
UKy^£B*©E^ev3Mc£fcrtiXU*;fc»&T?» 

^fiKLfc. ^©i/yX h©fl«7 /im, MWHIM: 
15 urn, l/> J 7.hffi$l. lfim, -fe;W?3. 5 Mm 
tU TFTliiCFSS&ffl^Tl 5i©Mf^ 

fc^rt^t^tlfc. 1/yX h©1>§£ 1 5 (iml/yX hM 
E»^r 3 0 (im*Tli»D$-B-fc*iS«|WI«(0iiS*T«)-3 
fc. lot- §§jg©tM. ItOiSbtTy^SBSlflfy^J: 

fc<rttt^iEXttl£*©A**->©< OilLtf-y^te 
H*tf-y 5f ©S&#© l Xtt8»fii:K56t4 £ tTDf 

[0 0 7 2] fciS. mSfLVUm-V. ^E/W->Si5 

^<Dj5ft\zfflM2nzmm<Ditm&i$mz'rz>ziit>t-c 

L^U ^A 1 ? — >;WU£L£l^£«>, ^-©X-y 

cfc-pfc, ^ey^-xonoigutry^SHsifoEwt: 

[0O 7 33 *9*IMi:*^TIt K^-f>«$iJ¥© 

iHtll 2, 1 3 ±\zv>/-*jr{f\zm#ivtzmn&<D 

5. mlKEcoj;5tC. ttlSICX'J -y F£i§:tt3<!^ ^-©X 

#4©«#t> KZ-f >«M*atUT#lfr-6jS5>S*»» 

i»*lA]3&»6^«<r»fe«»SiaE|B]©«^*3KbT^ 
*. 05 8© (1) \Z^t^o\Z. mBE^EPJPU^U^f 



(23) 

fC«. Sf&Uft"? 1 4 tt, SSSEfcEftbTI^S. * 
« 1 2 £ 1 3 ©Wl:«BESEPJnTS £. *@ 1 3 ©flffl 
«fe»<««Ttt«« 1 2 t 1 3 KfflttoEFflllcWMt 

-^©Wltta^maT****. 

ig: (i 7 y) 0 5 8© (2) KSf-r.k'Sfc. * 

#8©#fatft«t?4-f £<■ SSS^l 4tt*#8©7j(^{C 
Sittt^S*[6]tcffi#-rsfcfe, 0^©«fceitcjl^©>f 

[0 0 7 4] d©«fc'5fc , JA-X^;H*©5S±tt. M9 

nmm<D&oizwmmMx.vi;\zttLT&tb<D±^$:i? 
>/iftf\zm-tz>m'e;bmm-?foz>. 05911 m9^m 
m<»vy?v\zmm\sitmw^9->*WLmcmf$.\z& 

06 0(1 S'a U-U *1 
20 fcgB#5 lO#i64a;*Lfc0T. «EEOTjQlg©i&il# 

MiixTFT«sn^i*fii«t3^>ii 
■e©± t ^HEftSiS: toj ut 7 1* > ^MS-tt-ricffi* 

Effl«flS*Tff^nfc*il#^©«#;£i6]a*. SiiiEJci: 

f?* users*, **aflEtfiTa[*, ** b °dK^ 

30 ffiTait*®HK&*.. 

[0 0 7 5] SBsmfiWo^^lf^fcJBftbfcfl 
iB^*->£iSWfc*J*©«a£*g«£BttU;fc* 

^■^©-BBtC^liT, **>We<fcofcB. » 
H^>*-V;i/^»^i*©«t'5/«cS^C*HT«^Lfl(f© 

<j&*.*»W£jS"rBn?»*. c©««cT«mffiF-nsniit 

[0076] 062© (1) «0 61 \Z&tfZ>A-A' 
40 ©®fffi0TafeD, 06 2© (2) ttB-B' Oilit 
»*. 06 1tC^T«t5(C, A-A' ©frSTH 

©x -y -y#ffici< M.z.z>mm<$>z>w. *«©X y ~J 
ttmz\z%k<&z.z>mm%ts.^. zn\zmmLx, 06 

2© (1) tC*TJ:5»:£ffl©Xy5?ftifiT?«, #4©« 

#«c<t-5Eip]««!i*T*®$nfc^a»T©<iM*[6)t^ 
#t©«#4?j [Si t (c «t 2>Ef6]«$ij7j is] ttitttw-a 

ITI/^. B-B* ©»ffflT«, *ffl©X-y^ 

so ttifilCSK £«©X-y^ifi!Ctt 
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H< j!,*.5SS*£teft<, Z\tl\ZttfoLT. 06 2© 

.(2) i:^fi5i:**ffliyj?#ifiTlt mtbmftiz 
©«8:£|S] t \Z x SEfaSf&J^ftteit L T 

[0077] a±o«k3fc, ttEEEntnst. m^mmmm 

*«Bf*«, S*n a qSf ©&Mb©IMI3T&-5> £ 

[0078] 06 311 mi 0S;&E{*J©L CDiC*tt-5 
7-f>-?>TF TtfKtt 4feJR*f »T?f^6nfc A* 

3„ -t-ofcft.- tft. st/t-t;u«®tA*^7-r>©ra 

Ci^ttt^y^VhUf^ (BM) tPfUnSiift 

[0 0 7 9] gll O^lJiS^JTH CFSS16(DM^] 
Dt» fgl 2 ±<Dm^m&W-<DffiftiZ$Z&2 OA 

06 3© (1) limffi?!IEP3J|]Rf<Dtt<i£ 

*u saEfa^s^frftfrftT^s©-*:, i^na^i 

4te*ffil2. 1 3&tf^&2 0 ACD^BtCSSSBH 
ElSlfS. «EE*Wiirr4£, 1630 (2) tC^T«k 
4Hm^8irSB{c^^*[pi(cE[^T 

i'ft-3„ if B ^14HB5 8C0 

(2) K^t'«fc3K*3S«*rt©Efa<k»fc*#fiK:E 
l"lU«k5fr**«. 2©E|»1^J*ICJ:0^6 3 

© (2) izm-t&oiz, &7Km*jLft<Dmtfn£mui5fa\z 

mfaTZ>Z.£lZttZ>. 

[0080] 06 4 H mi OftltffllC&tT 
->Sft0T$5. i6 5(t I64t?PjtI 



(24) 

MWJK*tt*£ie^©/^->£STBT?*.a.- 05 9 
£ it i& U T 93 5> ft x o I' . ->a'J-U>ai«$ 
nfc«»©ifi<lc. *rfcfcJ*S)&iB5 2£«ttT^-5. 
^«5*tffil^fi5 2tt. -2©±fca8!tt&n43fc 

®5ij2 0Aic^7i*toTfe0. -frtwsns. ffiib 

5 2 0 6 3 fcjj*TH«J&«3£K3 

n. 06 5{C^T«t5^B*«ffi©Xy s;gB»tr*3tt* 
Iftft^ 1 4©El*J#*jSffi*rt©Efl«!:-Srrsfc 

io ». B5 9ts«snfe'>a'j-i/>aitti«sn 

T, a^o D D K^rS]±Lfc. ft*. 12 5 8(1 16511 

*tt3*ts&^;g5 2&mmmmi zvx.vwznfa-t* 
ssisnft^ofc. 

[0 0 8 1 ] ft*. Jgl OflS£0ilTte. ^fitLT7? 

3 Rtfia 6 4 -ctt. a*««n»cts«ni«/-f >aw# 

[0082] «*n>*^-r s^ftE^s 
s<]7j fe©T*n«<jf ©ct -5 ft t) ©t j; w 

T«^M«^©-gB©Eft;£f6]£^fc£-t»-.|> uttfc® 
«^b**-f >«lW^a*||ST?*4. @6 6(1 
©JH*KJ:*El6l^©*fl:*KWr*BIT»*. 0 6 

30 6© (i) iZ7fi-?£v\z, mmmzmmM^mtm.^ 

tZ.\Z-j5 <Dj5fafr (2) TI14 5" 

[oo83] i6 7n jbi ommM<D$zmm&7ji?m 

0 6 4C*"bfcI«>|.F^'f >m.ffl^&£LT 
*M&^S5 2K»|S]-r*TFTSS«©ElSllR©S»4 

3(c^ep4 4ir*-r*ift3&»e)«n«iisBHi*b&. 

S£oT. 06 A\Z^htzm\ 0HM^J«hP)« 
OSftS^WSn*. ft*, 0 6 7X11 TFTIIII; 
©**n*S:Ba»bfc*«. CFSfil6«l:©*, Xtt 
TFTa«tCFS«OPi*HJ!Hifr*J:5KbTt>«t 
ft*. *n»©B8l*^lflJ«, fla»*fr^J:*El^a 

a?jft©3fist. m#>nmz&%$ifaMMt>t<D/<\7>x 

[0 0 8 4] h ^ -f >ia?siit;nicDi ^ 
>>t£ i; ©Er^-v© 
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tz.t>\zwt%<r>-z. vA^^tpge>-r> m<D^\zhm 
ymu^wtii ltk s£ig©s#w&&sw«©0y 

Sr^-TElTafe^. 06 8© (1) (C^f cfc-olC. iS^« 
® l 3»x-yv{c:^2 0 B^E»sn^>J;5(c-r-5 

HI 6 8 CD (2) \Ztk-?£.o\z, WMMM\ 3C0X-y 
vlC&ftf Sttfrtt® 1 2©gB#SC?Sig2 0 A^IBfiS 
n£<fc?l;:f El 6 8 CO (3) \Zif;T& 5 Id, HsU 
tll3ffll7yl:JtiU, CFMSl 6<giJ©§S&2 0 

Aizm^mmoftmiz, t f t»s i i m<D^m 2 0 b 
«a*ffi«ntci3s$n?> j; -p lets. 

[0085] 06800 (1) £ (2) TH 1 

3<DjLyi;xitM'faTz>ffltt\z$imi)m&2n. mmz 

[008 6] 068© (3) ©BHB&mcJcfUf, HsU 
mffi 1 3 © X S? (C *3 3 #4fe«^ \Z <fc & BE ft Si ©J tl £ 

mmz&%w.famutioj3fatf--%c$z><DT~. K^-r> 
(3) \zmm-rz>mm3it¥&m%LvtcM-&<D^yi?tm 

<3-©BEe£7ST0T*$>$. -Ti^fc^. B^S^l 3©x 
y vlC^LT. TFTSSl 7fj(Ot»2 3BBISi 
«©ftffiijt::, CF1S1 6M(Dm^2 3 Ate^ffi^fl- 

[0 0 8 7] 17 011 ^l^iS^JilWHilC K^'f >£ 

LCDt, 06 8© (3) ©&#£*5iLfc?&g?nj©8E 
?|J£^-0T'&D> (1) !C±#Jd^^,fe¥ffi0^, 

(2) KBlT®0£7K-f. 07OfflMTlt :£e©iti£ 
(i^)2/im, §£ig©iHte7 /zm. ^e<h^eoWf^tt4 
OfimtL, 2ft©S$£|J9£:b-tt7 v ;:&lCi5^T. T 
F TS«©S§Si C F S«(D^iE* 5 ^SlCg2«$n-5« 
i££Lfc„ fcU. 06 8© (3) CO^fr^S^n^fc 
a£>> TFTISl 7ICi5(^TH ^g^iii^*@130 

-hA*X5^>3 l#l£tt£nTt^3£:*6, H**@l 
3 ©Rmcgessns^igtey- h /U5^f > 3 1 ±Kfl[ 

[0 0 8 8] i7 0fflLCDT«»©J;^ t i:!ifSl< 
*!6nt fciJ, 07O!Ci5^T, ®^S®13F B 1(C 



(25) 

Ke$*l33=ig2 0 B£iS3fm@l 3©X-.y vUBBMT 

nn 06 8O (i) (D&frtfmmzn, ^-©eit^ 

g20At20B £i£©S«tCBB»-fnkf0 68© 

(2) <D*#7$*3l§!£tl"g>. i7y±X(Jlyyl:5t^ 
T3&BCIEfi£n6?J;igH T F THIS 1 7 WzUffiS. 
LT*>, CFlfil 6{IJtCgEBLTfc<fct^\ »«©!£ 
0£fri2-©-fn£#li-f Si, TFTSSl 7fflij00-t;i/ 
ttffil 3©X-y i?\ZMf&?Z>Z.£tfm$.V^* 
[0 0 8 9] 07111 m<DA^->^(Dm^X\ 0 
io 6 8© (3) ©£ft£H5IL/i!gl 1H^J<7)LCD(C 
:fctt33§jg?iJ©ge?iJ£;^T0T&D> (1) i'±fi'J*^ 
j|fc¥®0£> (2) K»r®0£;5c-ro 0^©ct-5C 

•t;u«®i 3©ffli;:»sg©g©j;5ic5&g©te-?£Bee 

U MIC, cnifflM^©^ig£&iIi3ll©ft<IHCftfro 

KicK:^e.ti7cy-hA'X7-f >3 i if-^;W7-f 

20 >3 2C0±(CiH«$n-5^t(C^-5o 

[0 0 9 0] 07 1 IrSl^Tt), -fe^ffiHl 3H 

icgBa$n^^fi2 obstftssi 7©-t;um®i 

3fflX7y'X«CFlSl 6 ©X-y^tC^-T^^tC 

if^tnn 06 8© (i) t (2) (D&tttfmmzn 

3©X-7->*tC^1-^)^t^a^b^o I7 1T11 fi 

* ^©-fe;i/«ffi(c-&t>#x^e fcft73 ^©te^ttici^ 
LtzM^^Ltzt^ ^ig/^7j^T*£3;t#&IBft7jft 

so m\z^tz^ot^j^^i/\z^\,tzmmn^mm'r^ 
z\£i£3%^i>n%<, u^l, 05 9Rzsme lx-mmv 

13 017 vttifiTfrFi; L < fefri K >W >A«56*T *. 
Z.(Dtztb, 0 7 2{C*-r«t5C3i«i!bfc^eT&<» # 

B^i 3fffcsai3tLfc^ie*ffiffl-r*ci3ft»#^.6n 

5. 07 2 IC^-T^2 0 At 2 0 B£fl2/&1> 

fc*^»Ctt. H«l 3©TT*bfc»#Tei6JSfifJ&«£ 
C. «#®JSIgB (TFT) 3 3frt><DVm&mt3.Z>1z 

40 HsRKttLTi^+fyKfflffiLfc^ig^JT. 06 8{r^ 

Ufc^e©-fe;i/«ffi©'xy>?»c*fr?)ffiS^#^> 
[0091] 07 3H igi2 mmmiz&w&mmmM 

13. y-h;U7-f>3 1, T-?/W7-f>3 2, 
TFT 3 3, S^g2 0At2 OB©M^t0t 
$>«>o 0*©J;51C. H43I^JTH ja**ffil3fe 
g|^2 0At2 0B<Dz?if4f{ftzBihV1tmmz&t>-& 

TzMVitLtz. :©MT»nn iBi^s#«^4-a- 

so r, «#M»»3 3 3 0*$T©ffi*# 
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fe-frT^y-tfyKJBfllSii-S. 
[0 0 9 2] ftiJ, y-h/U7-f >3 l±tcE»$tX 
SSSfiSBJISWB 1 30l7yI(iCFiSl 6©l 7 

'v?^in]-r*«»»c»jiK-rntt. 06 8© (d t 

(2) Oftfr^ISni. »TFT 

^LU. fit, H6 8©*tt*s*SSn5©lt y-h 
A*7>v-f >3 1 fc:¥frftX«.yS?©*T, x-^A'X^'T 
>3 2(C¥fT^X>y>'JrO^T«SISb/«£^. -?-©fc 

roa^jcojriTtt. mtbnfto&wzgtfz z t 
[0093] H'74it in mmm^mmommm 

2, TFT 3 3, Rtf^2 0 At 2 0 BOOfl^Sr^-f 
HT**. 07 3©I1 2 USStSJT-te. Vtf*f!f\Zj&til 

1 *>^yifytJBflLfc»*CUfc*«. tJHSl 3© 

4lC^-f .t^lcf -SeitT, y— 
>3 lttliTf-i'/WJ'f >3 2ifiV{f*f#\zm<S& 
Ufc»«JCft*«t5fC-r4Ctt>pl«T»S. ft*K 0 
7 4Tlt ^g2 0Ai2 0B(i HSSt^tC&SA bT43 

m l 3 ©ffl©«H*fc±T#fateKtt&ftT^*7*-*A 
X^'f >3 2®±K:«3I6S2 0 B*t»ttsn, El 6 8 © 

(3) <D&ftfr$zmZnT\<*2>. 0 7 4©iBB(C*3^T 
fc, y-^A'^f > 3 2±CElSn538fiSt;H 
Si 30I7-/XHCFM1 6©X^5?fC»l^r*« 

SHcmrnn 068© (i) t (2) ©^ff^*ns 
$n^ 0 ^ ©*•&%). ^«tftsisi 7m<Dt)in 
mi 3oxyi?fc»ri6-r*^t**a*bts. 

[0 0 9 4] ft*, I7 4 0E1T11 S&g^y- h A' 
7,^'T>3 1 fc¥frfc-fe;i'«ffi 1 3©l7y«f7T 

SrgttS^ttCftD, H58^6H6 lTitt9!b&IHB 

0T&3, 07 5lC^bfc6HB«, £jg0jattfttIB*ft 

■^B^ua.ksicbfc'txo-e**. cnicio, mm 
(ommt. 07 4 «tos*»tifi<ft*fc«>, 

^T<ft5. 

[0 0 9 5] 07611 H13 £JS0!l©-fc;Mttt 1 3 , 
y-hA'X7-f>3 1, r-^A'X7-f>3 2, TFT 
3 3 . RtfggjB 2 0 A t 2 0 B OMS*taT» D . 
07 7(i@7 6Cfl/ftA-A' tfjE&B-B' SffffiT' 
**. ^ytfyKJSlttbfc^jg^Jfc^rr ■£>«£©. en 
Ml 3 ©X t«t4«J»*fi«-r* 

Btt bfcflMKfc bfctf. £££JB»£fc < T Z t tefigb 



(26) 

50 

(A. tZT\ mi 3HM^JT«, 05 9 t0 6 1 (C^-f 
cfc 5 fcffilRWSLS *l# * b < ft F *-f b 
t^V^h'J^X (BM) 3 4T?j63tbTS*KjK 

#bft^«fc5lc:-r-S)o 

[0 0 9 6] 07 6l:ilfcA-A' ©gB#tt#4#*^ 
©l£g£gttft^©T\ «£#tEI«K:H7 7© (1) K 
^TJ^lCBMS 4£«< U B-B' 0&#tt&ti>« 
#©j^gj&**# ^©Tftjfefclfc^T B M 3 4©ipl£r£< 

bxa^$nft^j:-5(c-rs. nn-eantfas^antf* 
io {gT-r^d t«ft<, m^zi>b^7, h©«T«^b 

ftt*„ b#>b. BM3 4©ffiffl«;it*-r'5fc#>, iP* 
*^^bT*^©W-5$*t<6-F-f*. bfrU BM3 4 

©*iwr-5®si****D**<ftitntfra)Staft5ft 

[0 0 9 7] «±©J;-5tC, mi Oftttflftt&ftl 31 

«s«T*ntf. B5R«tt©xys>«#T©*to>*ffi©ie 

O^SWE^Sr^idbT^SA^ F;W>©^g|$#© 

(ggfi, iWttX'J-^M) K«9 0° 
A«Sfc*«4> F^-f >*<#ft U «4> F * -f > 

£F*-f (^jgT»ntf^jBoxy^ifi«) (c 
«f© < * mmm&-? zzttfrn^tc z<d&? 

ftoTb^^tti'Spg^&ofc. aesB<z>«t ^ tc. tf 

tfc*CS*K£aft»7*&Ba<*D, tflt*>TFTfB» 
so ^S^®**S©^H£jK^T3:/5^-?hU?7. 

(bm) zmrtx&K), -cgzmmamo&T&mfr 
ftti.t'ptr-rsi^s^s. 

[0 0 9 8] CS««C«ta*tljiS* (Storage Capaci 
tor) 2ftZ>Z.t \ZZ>^Xitmzmm Ltztf. Z Z 

•zmm®m<Dftmtnmmm\z^^Tffimzmw?z>. 
0 7 8© (i) «ii^»*#-r-5»^ B B B/^;nc*3tt 

-5Hl5t«©0S&£:^-r0T&-5„ 0 9 JC^fcfc P (C, C 

s*S3 5ti-fe;u«Si 3tcMl:|}t#l*^lTS 
^«fiJc-r*<tf>tc-t;i/*^i 3t¥ff(c«fig$n 

n?>©T-. 07 8© (i) cfc^ic, m&\z£z>® 

Htf?i]l:SlMi2A5M$n5. f^ail^wmEE 
©Epjjp^rrftt»nfcR#»c:a|5lSI{c:1S9)^S 2 KfcUffi© 

EPiD^frftton, %a i K«»sn*«jE3&»*iai«*2 
T°b&ftt<nz>. m®}®m2i*miki\zit'<T/ix7'i 

•;/#£ffi!fMU TFT*7llSgtCJ;^«^^^©«l$iJft 

t*{cS4**«*s. csti3 5S»sSt5»^i:tt. y 
50 h (y-hA'Tv^-O) . y-7. (f-^;U7^ 
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^j§BJT&5,,.±fB©=fc5{C, CS*ffitt-fe;MWH 3 

[0099] ?« B B B a^Ke«te^»«^{k^iife^n-5 
*tt-e#*^tKnct*«a*t^. -jet, cn^Titt 

•y hTf»ntfBMntdfTatJtr*ct*«asut». b*» 

U rn«BBP**«TS-ti-*5H»C*5. -tot*. 

[0100] I78W (2) »t>4B®3gg&#Sce 
■ni^C%Ae.n4CS«i3 5£§£ig2 0At2 
0 B©ga«0iJT<&-5. C S«ffi3 5<D-mzitmiS2 0 
A£2 0 B**S&3«fc'5KRl*SftTUSJ&t, CStI 

17 911 mi 4&KfliZ:&t*«£jg2 0 (2 OA, 2 
OB) £CS«^3 5©Ei^tiTa5D, (1) *t 
±ffiHS-, (2) tfWIiSSt. EI*©J;5tC. CS 
*413 5te#tiJ$nT> 3§ig2 0 A, 20B©TtC!2tt 

6tiTv»*. R»rs©«i©iia^*£iisrr&tc«, c 

S113 5IJKli^fflI«MSta&.5. 07 9©5*IC 
#td£n&#CS«@3 5S$btnif, 178© 

(2) l;fTCSH3 5 tnUffiaKft*. bfrfc, 
|7 9TliCSiI3 5t^g2 0A, 2 0B(Jf^T 
a&oTU3fci6, MP*«(g;T«*«WtCC smsir 

ttfiTust^ita?». mi 4mmm<omm\t. 

[0 10 1] 18 0H mi 4?OK0!®X»0!IK:&I?« 
111 2, 1307Ui/h21iCSti35©EiS 
^-TEIT^O, (1) 75U:ffi0£, (2) #Srgffg|£jR 

r. xu7 h2 naK^-f >mm^mtLxm<nfl, * 
atT^n-ens^'j y b 2 1 ©gB#icgssbT»ttft 

£S£ftbTt^?>. &i5> CStS3 5©-g-ff©ffi*((4|^ 

bfr©T, WP^oteTttfcu. 
[0102] B8U4. mi 4^J6W©3E»WK*tj-S 
1112, 1 3 ©7. 'J y b 2 1 tCSll3 5©S2B£ 
^-THTfeO, (1) *t±H03\ (2) 7Wffil3£* 

UTfc*. H8 2I4. mi 4^SE0iJ©^^0iJtCfett§* 
Si 2. 13©X l J7h21tCSfl35©El$* 



(27) 

» 

fBn?*0, (1) ft<±ffiH&. (2) **WffiHS* 
"J". £©X»Wi, ^fi2 0 At 2 0 B©£st©ffiffl© 
*3ft«, CS«g3 SCiaiDWt^T. 3Sjg2 
0At2 0 B©Iy v^tCjftJSbTC S1I3 5 £I£ 
W\ &iE©*5teaN;:ttCS*«£SWfclr>. ZinicJ; 
D, HSiE©K±ttiaK#«E"r5 9 0 - *ffift©S«t*« 

[0 1 03] CS««3 5*£*UTH*-f >«tt^ft 

m<D&-Fzffi±T'%z>. I8 3H m 1 5 nss#i©?§ie 
v^-^js-rHT**. mi 5*jss#jt«:, ±t©* 

«(C^tl^tlE^©^e 2 0At2 0B £¥fTlCg2B 
U S«©*ffi^6SfcB#(C> ^n50^g2OAt2 

0 BA«Sl»KiaftK:5SS-r*«t'5KEllf S. 11MC 

^LTSiStriBlfiJ-rS*^ ??E2 0Ai2 0B(DftI# 

MIT, ^g20At20B 0ttBttiE0ttA£?l;ttIi* 
• bT£D, b/^fcffi#4©*ft^^2 0 AWttjfit^ig 
2 0 B©#fiT*9 OSSSoTtr^. *ffiW£«JEE£EP 

S&g2 0A©#i£i?lig2 0 B©#jfiT9 OSSftS?? 

faizMm-gnx^ztzisbmcnz om^m-s) . m 

1 5mffi.M\Z&liZ>V( 7, h bfc*£©Hffe©Xft;fi, 

02 (C^cbfcTN^tlSlbT&D, «HEiS93lJOWF*«0 2 
© (3) ^TttJgTfftO, «ffiTO0B#^* (1) 

30 VtmizttZ ,£&*tt?SW«c£. 08 3(c^1-J;.5 

tC, mi 5Hifi^JC^tiT«, 5^2 0 At 2 0 BTI 

*n^^Hi*itc4o©s^?)>x7> Miw^sn 

[0 10 4] 18 4(4, mi 5H««K*lt**^iSflr 

nitl,?.. 08 4© (1) «, «E£BttjabfcUtt 
<i£^b, jUtS^ttSm^SiltlBinibT^*. *JE 

&ma-? zt, mi 5S»j©lcdt(4 (2) ic^-r 

40 i-pJl, >MXHnj;5!;)8<. cnfC^fbT. mi 

mmm<DLCDx\t (3) tc^-r tc. ?§igtc«bT 

HfctMMfr^* h U ^tbti©^©«i»WE|ii 
±T©^©4 , *#jfi©?S B l«, MSnx^ 

^xibfc^, (4) (3^1-J:3(c|5lb^rS]tcE(^-rs„ 
^e^fiEfflbfcVA^^WLCDlCEe.-r, 
LCDIJ'K X hbT©^{k««jST^D. m 1 5 USE 

[0 10 5] 18 514, mi 5^JS«0LCDOaft» 

50 tt<£^-riaTfe?)„ «£«rtttt. mi*«s«sj©vA^ie 
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©LCDira«C*«fCfijffT»0. TN2r&«k0tt'b 
^5^S$?-T"$)I3. I PS#a£Jt«UTt>|p)*P£*±T! 

0 8 6 CD (1) fi. fgl 5 2Ufifl|®LCDT?6 4 
»W«3S£fT'5*£©. 1 6PgHg, 3 2Hffm§, 4 8" 
P£Pi@. 6 4PgHg<hH (1KMS) <fc©IBJ©SEfl;K*5 

£§5i«&B8 6© (2) tc. Beft£#tti>ft<^/ k 

*-f >VA#£0£4HgA£B8 7® (1) (c. m lH 

£«)£«*B8 7© (2) K*T. «Atf. ^H*»6± 
e^OjS^jiSfi. TNSSTtt5 8ms, K*-f 
>VA*ST'Bl9ms, ViPf H^'f >VA*STB 
1 9msT2&-5©£>ttLT, f 1 5HM^JTttl 9ms 

TNSSTtt2 1ms- t7 F^^f 
>VAJiTHl2ms, TMF^'f /VA^ttt 
1 2msT*5ff)l:*tLT, S 1 5 USSfllTte 6 m s t 

6PgH@'\©j£;gjaS«, TN*W13 0ms, 
H^-f >VA#5£Ttt5 Oms, h'M>VA* 
j£T«l 3 OmsT&SCOlCttLT, Si 5HS£0!lT« 

©*&#>!*«. TN^iClr«2 lms . t7F/-f>V 
AiSTH9ms, WF^^>VAjiCflil 8ra 
st*5©i:Ml/T, Si 5H2iS0iJTtt4msT;g>D, 

na> s ± & ^(Dfc^mm. t ± a & e. £sa^© a 

75ms, tS*6 1 6»Kl'MZ)Ji:SMtt2 0 Om 
s, 1 6»WBA>6£JR^©J6«8flH3:7 5msT*o 

[0 10 6] Z.<D£.?\Z, Si 5§HJg0iJ©LCD«, £ 

±t2©<fc scum x hmo) v A*s**a-rstto^iE 
/^-^s^-ren?**. 08 8© (i) -era. ^-n^* 

n©S«CBfttt 2 J5fo\zm&. Ufc(^<fc 3 ic»f^ 
UT^g 2 0 Ai2 0 B SriStt, ^-n-6n©^gA«*fi 

@te&e^9 oarf^-m-c^s. 08 
8© (2) j en ; e*n©a«tcifi^^2^r&]^M 

tf, S^C3ES"r-6^iS2 OAt 2 OBSRtt. 

SLTEItr*. C©0i]T'te, b#fa©&& 

CO 1 0 7] 0 8 3&tf0 8 8fc*HT, 2ft©S«tC 

ts(t<E>n£^g2 0 At 2 0 Bit, m&-?z>&o\z5zm 

tSMttiilf*. 08 9H 0 8 3 ©316 2 0 At 2 0 
B**9 oau^©£«T£MT£<fc5t£E«L*:0iJ£* 



(28) 

^M^n§^, *tfa-T3 2 0©j?HtTte, 'MXF 

[0 10 8] 08 3, 0 8 8&tf0 8 9T^bfc 

3^62 0 At 2 0 B©#fc0tC7.U -y H£KttT*>|3|« 
6 nfc. 0 8 3 ©S 1 5 &Sfi0!|Ttt. ^fi 2 
0At2 0BTl*ft4#TI4. ^jgiftfgfCjt^T** 

fiST?ttEisis«iii"r*"E>«)*»Jtt<. sfii>sai>it«>B 

©KlfilWgMS^fsUgBUlfeb D . *^T?ffi©y-f^ hffi 

ct ^ k, mffiEPftnH#(c-r^T©iK B B B ^i5iB#(ciHfSj-r-2)^ 

<ft*. 09Atf, 0 8 3©«t5K52filxTfP*» 

' #IE:£®ifc**£fc:ttBS«fr&efc3j&«, 0 8 9 ©J: 
20 5(c£MLT^&##¥ffrai2J£©*l^l'te. £03§ig 

^S2 0D£|£tt-5><. «Afcf. ??jg20At20BH 
USS^m, iS2£l. 5nm, ?£6©M|SB£ 2 5 a m 
il, 3§ig2 0DttI»55 unHDJEJj&MISAmtl, 

so [0 1 0 9] 0 9 1 13, 0 8 9©^/1^->©#©"t" 

>b\z9m*WLttitm~z$>z>. uniao, 08 3 tints 

5 0 8 3. 08 8 & B 89T^L 

3§jg2 0 At 2 0 B**XgT*«lJ«Ttt. ^fi2 0'At 

2 o B©s$©?n^s«©MRi, -tuib-zmskmnmz 
tmvKtzzj:? fc-rnti, 2 o a 1 2 o b 

[0 1 1 0] 0 9 2H3B1 6*S6««Ucfctt^/t^;U#|jg 
<&^-T0TS>O, (1) «<«SB«. (2) *U«©» 
40 ^Kfflyj-rsfflfl-WiMBBIfcjST. Sfc. 09 3ttSl 
6 ^M0iJ IC 33 ^ 4 - > * MZ mm tiJS ifijjj* 

f>lf;at'*5. 0^©<t-5tC, Sl6*S£0tjT'tt. - 
*©S«©±(C|£ttAc«ffi 1 2 ©±(Ctt£MLfcV h ij 
^T.«(C^e2 0 A£fl2j5S;U ffi^©S1S©*ffi±tC« 

6 2 0 B£^J6rf3. 09 2© (2) fc*-r<H*Ttt, 
012© (2) £^fl!3TK|6]##ffl$tt, b*»t>± 

«©Jf$) ?r3. 5MmtC, ^E20At20B©I* 
so ft]0MFR& 1 0 wmtc, ^i8©JSS*5tfmTtt^Ufc 
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[0111] g2 5 7(t mi e>mmm<D%iwm$:7ik? 

mX'hD. (1) tt<£igA°*->£, (2) tt»rffi0£ 

etra3titK©^ig©EB£i2[cbfc : k©T&.g>o Tfr 
fc>*K CFS1S1 6©«<Il 2±t;:E«-f 3S^2 0 A 
*mmm*kt U TFTIS1 7{IJ©3§jg2 0 B££g 
b^^TtOVMJy-X^tTS. 3€®2 0 AttB?!i9 
©4-4>};:EBU £jS2 0 BttISSiE?'J,t|W]bfc?*;/? 1 <h 
U 8*9 01810/^7^ >±fcE«-r 5. Sol, & 
H*W»C*3^T?RS«4p©^|pJ(cErfi]$n5. 02 5 
70 (2) fC^T«tPC lS*04 J *T-«^e2 0 AlC 
«toTH^-f >**»fdSn** 111113 0^ 

«l:ttSiSnt^ig2 OBtt. E^Oi-SlCHJiiOil 

#TEft£#fiJT&. Sic. ;:©«5J-T?ttH*««ox 
ot\ *jEL&Ei«i»iia«ff**. do^0tj-m. <g 

ig2 0Ai^i2 0 BS^ISiSl 3ffll7vt©S 

5Ott^e2OA©*Tfe50T, H*rtT^E©i5i& 

0B^/U7^ >0f)«IgT"Mt^H la**** 

[0112] «±lttWUfc*lSIJE«*»6»l 6HSg^J 
Ttt, fi£H.©Eft£#«-r-5 K*-f >S3iiJ^IS:£bT*fe 

0, £n&®^»m?tt±£bT&jg©»ffi©»#*fiJ 
b*»U ^ttaggjgttBIH&lR&SfclF 
3?KSST&3o ifcgoffiliitt, -A£«)tctt3cSti£^T- 

o 2 ffi#& d , M^Oi^s^^^s^ n&ttfttt tt £> 

t H -5 fl0f#54i 5 fci&KEKS n* ±13© 1/ >> 

tCiS5££n-5!&g;^&£ 0 ftttWKtt, l/v 5 * htt, 52 
SEfttt t b T fe jSttfttt £ b T m# £ <SM S -& 3 «k v 

[0 1 13] £t\ *Sit#ttOfi^&, Jtffiffiptf. 

-ffcfcfc. SKSOitJSSl («*tt\ TFTKlfcffl© 
«Jlttl 0l2QcmSftX«-€-tl£Jl±©«) &H*£l± 
©ttfc»j£3ft*fc*K:tt. 1 0 12q c m&±©«>&*& 
ST?»0, 1 0 13q cm^±T$.n«Mlca^ b^. 'A 

©m#£{gi$£i±3fEffl£ftofc&Ktt. ^-omm^S 



(29) 

fit mmms tmmtvjfimtuv&zm) a«, ^©u 

hTO^H«omm#»ffl(CJt^T^l OfgfiTF© 
fit W > t-^>7 1 bt» 1 / 1 0 Sl±ffll) T?** 
Ii«ST$5. MAtt. U5>*httWB;*e jW»3 
IKfiiliDRtlfi (»10) ©ltgl/3 

(#Jx.tt*iltJ3. 5 /zm) ©«& 1/3 5T^^>. :©i 
«fiftila)$jlfit». ^filTOj^BlHO^ftfflO^ 

[0 1 14] «foT, V~J7. h<D&m\Z&ZMVt%)m\Z 

E(*]»»jffi« <D*p\t+&\z& 
»ft©**T»o. c©t»Ttts«sittKEiRi-r-6atji 

20 JUTTSt, ^«tt»fd«« (l/yXh±) <D«t»©*ftt> 
fiS#4bthi-r<, b^U ^Sttftgbv 5 ;* hfflSBCM 

Ktt, #fijfl«©*6*ijf (1/yXS) 3&«-tOi»T©«fl 
10151 0 «KT©«iiSWf 5*SA«*5. Tftfc) 

<k^. SMMUrt*»3T. 0. lwmJ^±O^JlOSg^ 
Si^ctl^iSr^bTl^*^ £ tW 

30 ffl •S»*S:»4C£*JT€r*. MS 1 $m&W*>'% 1 6 ^ 

HI. 5 MmO^eSriStt, Efaft-fmjHKOt^TSf? 

?>fc*iifflic^bTtt^#/j:^ u h (mmomm&T 
mm) 

[0 115] *fc> i0U-/7 h^^fiibWKittTt) 

fc, z\(D£otimmm$:mm<Dg l fa\zi8^z>z.tizj: 

i3, «eaSii:bTtt. ±fBoy^7 7^mi/vX hJ^H 
ICt)7i7 'j;i/JSOl^i/X h (£=3. 2) Tt>3!l*£5l 

[0 1 16] f l^bll 6HJ£^JTtt, UlStCX'J y 

msttttt*j&». «a±ic»»#©&ie£re*fifcbTiSfi 

^OEtfiJ^^WT^cto^bfc^. fficO^K-rsct 
fc"5J^T*0, i^T-?-nbO0tjO^<O^^*-ro E9 
4tt^l 7^!6«l©^*;H(!jSS*f HT»0. (1) 
tt»«HT?*0, (2) ttflMSHT&S,, @^OJ;fi 
so k, mi 7 SiSStajT-tt, ^7XS1S1 6tl 7o±tc- 
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nx^-s. «ot, tsi2ii 3f4— as*»sg*aifc» 
tsi. «*ttSit*iftk:»***, Eiai©*iaitt«fi« 

© <fc 5 fctWT&jg & J*"f S IC «#«©&# ^ifct 

[0 117] 09 5tt, $1 8*^0tJ©A°*;Mijg£7r: 
I TOtil 2 t 1 3©±fc«lt&tt*J15 1 fCrSSrtS: 

*ufcg&g-*»*«x'j y bowmmm-czz. z.<nm 

[0 118] B9 6H S61 9*J£#J©A°*;MJ|jg£7r; 

«i6. 1 7 <D±\ztn^nmmi 2, n*«sn 

T&O, ^<D±ICa»*#«^Tl>§ 1 0 (imfSS 1 . 5 
Mm©$t2 3A. 2 3B4tf5I6 2 SJgricU ■*•© 
±fclfifiElS]«2 2*JgJ«Lfc. ft:*, %j|JI®J?3t;£ 
3. 5umt$)f3> *7-7^MI3 9^, AX5-f 

[01191*1 9HS6«©^*;M»jgT«, 2§ie©i§ 
^.hPl^ltC. «8ta*2 3A. 2 3B^tOl^i;t 
«7?4 0(imT-ffilL, ±tTOl*2 3A, 2 3B*i 
¥ tf y <fc 5 KE«LT^£©T% B«T-6±T 
©tt*©WfcHi;Efafcfc4«10to«»J*SnS. 09 7 
tt. SB2 0*tt«O/^;H<|jfiS:*-rHT»«. f20 

njfiWTtt. ^J7x*si 6. 1 7©±fc-^n j en^7 

(CF) 1tfl!g£&fflLT*il 0 wmTSSS 
1. 5«m©i2 3A, 2 3B$tt5I6 2^ 
U -t©±K:«il2, £lc£iftEfflK 

zmrnvtz. -rti.t>*>, mmi 2. 1 3©-«a«s/i/e 

fLT, ^2 3A, 2 3Btt0rf©|^i;tyf 
4 0 MmT*E»$ft. ±iT©g*2 3A. 2 3 B?5<¥ 

tyfrftii^CElsnTHS. £©*£*>. mi 



(30) 

T. W»HMT^$iJ^*'>ft:<. CF»|g/j:t*fflOW» 
[0 12 0] *fcBi*Ury h©*£fctt. 

aa^ a<a»:£[6]Kj£*«* «t 3 cti*i««»iisns^ a 
^asn*. a*©Eiaj»woffffltt^e 

i7U7hffltntiffl|i«l:ab5. tot, K*-f> 
M*J^S<i:LT8l*-i:^ex«7.'J -y h £ffi#.£fc>1tT 

K/^r >*S!i^atbTa**fi[ffl-r*«^©E ■ 

[0121] 098(1 tt*iX U y h £&&-£t>iitz 
*-&©MS Ll/>E«#J© 1 ^4St@TJ&5. 0*©J; 

09 7iC^L7im2 0HSSfi»J©ffi*-2 3 A£2 3 
BlCfcffa-f -MigiCXU -y h2 1 At 2 1 B£K*T 
3. #fa-f £«#•£:;* U >v Mc«fc-5i£il©E|p|#«iJ©# 
fattHi;-?**©-?, ct0Etp]^«TS. fllAtf, £ 
2 O&M&HD&Wemfr&Ml&V* X'Jyh©*§£15 
20 /iitiil, t^-iXU -7 hW+'L^WPS?: 2 0 ymiL 

*-r y^ysfmmit. 0-5 v©gg»^frT« 

25msT, 0-3VCli*ttTU4 0msT»o 

-^-fl-^tl 50mS(h80ms o fc„ 

[0122] 19 9H 098 ©A'^MiiglC&^T. 
-*©*« 1 6) {BJ©g|*2 0At7 

Uyb2 1A4i^fct.OT, «t5t^2 0BtX 

u -7 h 2 1 BowKrai;Eift^ois**«^sn*. 

fciJ, B9 8tH9 9CD/WHjSl:*l»T. X'Jyb 

30 <DWtio\zmv&miz^i&&miTbmm<D<&&&n*> 

[0123] 11 OOil — ?3>©ai£ 1 7 ©ms 1 3 \Z 
m&2 3 BjWRtt&n-ENfco. *hfirr**« 1 6 

2 0AtX'J7h2 1 A£fS*2 3 B \Zttfa~? ZiZWlZ 
X2KEHT*. C©*^> P»T^>ffi*-2 3 Btg^jg 
2 0A©ItI^2 3B£X'J-> h2 lAfflfiTIM 
©^[fi]*Wi?>©T> Ji*O«f*ftifitElRj©0*O« 

[0124] 0101 «^ 2 1 H^J©/^;W^ig$:^ 
40 -T0T$,-5o 12 1*S£W3U mi 9H^J©«®(C« 

Mt&WV&2>. Z.tDWt&b. 1112, 13©Sffi©~ 

m<m/v-c&Q. fi*o«»s»tuTEipj©*i*i*«» 
asn*. ±iEoi5i:, ffi^©Ei*]»fj©f^ffl«^s 

[0125] 1102(1 K^'f^aMfatl/TB* 
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2 0 At. -fe;Ptt«l 3±KIS:tte>n;fcg$e2 OBKJ: 

DSin]3i»aiw$n*««*<«^*n*. 0102© 

(1) TH, ^2 0 B^fflOi^B^^g2 0 A© 
fc«l©«»BiT«)tSn4««*A. ggjg2 0 B©£ffl 
©«#455t?*iig2 0A©;&«©«#flST«5£$n-&»« 

[0 12 6] uIT, Ell 0 2© (2) Ic^-Tcfc 3 
fi*4TRii:«J:0, CFlI16^TFTlil7l; 
KVTtc®llZ?ntzt? 5 t, **A*««'>U «*£B 
iWBJD-r*. foT, ««At«*B©JtJpttl»l-C 

a < ft o . Eifii^sij s tizmskftTom-stfrn l < ft < 

tzZ<DT\ I10 3H 12 2% 

010 3© ( 1 ) K^T <fc 5 K, T FT1S 1 7 (CS^- 
2 2 BtS§S2 0 BSr^tt. ^KC Fit 1 6 \zUZh2 
0At^jg2 2A*Klt, ^n^SOji-To 010 3© 

(2) tC^f J^fC, ffi*S£TR#lCCFS«l 6**TF 

Tin 7 \ztthT-f ntcm-er. s§jg2 0Bt§§@2 o 

AfilllSn5fi*A' ttfc^T***, i*2 2Btt 

^2 2 AT?a«sn*«*A' ' i)m'j>fttztfmm?z<D 

T\ m®Aitm<kVt£\,\ i«Blt ^g2 0BiI* 
2 2 B&tf§&g2 0Ati*2 2 AT'«5££*l5*<, £ 
©PflH«^{bLft^©Tm«Btt-^-C ! *-& D fct, 
ffi«AtM*£B©Jt^te-£T$>D. *I£#ttte&$?ft 

s simps n«. 

[0127] 0104 li, ^23 HiS0iJ©/^;|/8ffffi£ 
^-r0T*-2). fg 2 3 0^©J:5(r> CF 
SKI 6 \zmm2 2 Atl*2 0 A£3?5tCl$l:}\ Z.tl 
&m<0mT. ««Att^jg2 0AO«Effl©«»ffia:fi* 
2 2 A©£lfflMBT'i^Sn, fi«B»^e2 0A 

®3&«©«»Bta*2 2 A©£#j©«#4ffiT'^g$n 
fct, -^©a«ctgitfc^ig<hffi*.fc*^Ti2ifi] 

[0 12 8] ^n*TlClftWbfc^Jfi«f9tt. ^AiCto 

fc o t* £ fc«»a & n* «t 3 t-r s c: t £ a w t 

tt. ^ftft-f bt>«»ft***#t^S*«fti»«^, It 
D. £©J;3ftffli&(;:jILfcLC 

Dsns-r*ct*<TSf«. ^tc, c©«te>ft!f#^ffl3i 

©LCD IC#fgflJ©ftflrj£ilffl L-fclgiisfllfcWwr*. 
[0 12 9] 010 511 fg2 4HSS0U©A^;U«jf€: 

star»o. (i) j&«±hbs, (2) a* m ©y 

-Y* ©$T®0£^-f. 0^©<k3t;:. Ifil6tl7 
»Ctt-tn-fntti»«©^i8 2 0Ai2 OBUfinWZy? 
T|glt6nT43D> ^g2 0At2 0B(M^fiI 
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0 2»C*tfc«iiT. B©fBtt&##K*<L-T«^ 
^A©««CLfct>fflt!»4. 
[0 13 0] US 2 4H0H«©^*JH4. 08* tf. SWS 
LCDfC&ffl£n3fc©T&So KStSLCDtt, ttft 

» «ft»tt»4fE*©VA*SCtHi;-C* 
0, aWttt^Afct*. b^U ^2 0Ai2 0B*5 
10 KltSftT^Sfc*. ^tlSTBlW Lfcm6«©L CD 

tn«ic, «*a«ttfl!*©'b©fcjt'CT##tijfc»s 
^«©w^;p©%>©*«#e>n*©-c iiwtnjs^ 
?§ig2 0 At 2 0 B©g&#te. EtS]*tanTjin7t 

OA £2 OBCD&ft&myfrfZZtrfm&V^o — 2f. 

nmiz-D^Tti. mmmrni 3<Dfflam&m<-?%z\t 

^IJLH. -=tZ\T\ 010 5C^ti5l:, S^fi2 0 
20 At 2 0 BteHSiWIl 3©Xy^g5tC^t^tXTli 
5. JintCiO. 3§ig2 0 At 2 0 B£MQ*£fiTS 
iSWSKftS. 

[0 13 1] ft:tM0,^e,[l ^E2 0At2 0B 

©winsr»E<-r4Jii**asu^, ^(Dfz&izitmm 

mmi 3 0Kli:%S2 0 At 2 0BSEStMI*5 
**. iS^tt^l 3 0ffiil:^g2 0At2 0B£lStt 
■'■5t-t©«»*jfiJfr*^S**»0, ^©tflWP^TWS 
Tf^. £©J:3t;:. **aa[, 3>h7* HRtfffS 
tthU—H*7©H«fc*0. ffifflBttftf^jSCTig 

[0132] 01 o 6(4« Ammm<D^j kpw> 

£PfiET3feyfi£*iJfflLT, 3*fil©«ft«rtt*m»ft 
LCD/^JUS*aT*»iS**-rBlT**. £©#|jfi 
T«. l o©H*fit;:> I^Uf!l^©2'r)©«^riB]©E[B] 
©Si«t. 1 ^Ol*l*]0E|S)©®«4f J: 5 

\z, ggjg2 0At2 0B*Ktt*. rai;*i^©2'p©« 

#fa©Efa©ffiJSc«:« 01 0 2tsr«k5fc. S£iE2 0 
At 2 0 B 3"? <bLT$£W-rZ>Z\tT'J&f&2 
n, 1 0©»*|6]©E(fi]©^tt. 01 0 5^T«J:5 
40 tC, ^g2 0 Ai2 0 B5:i6SLTEH"5' tlCiO 

[0 1 3 3] $2 4^Sg0iJ©J;3ftLCD«:. 0!|*tf, 
«*© F7±fc»ltSn*«;i*S«ft£. m^WCtt 

tten, *»©Ad*T*^*±tf*«fc5t:E«snsa 

^SBtC^ffl^n^. 08 7 K^Lfcfc-pt^ El^^fJ 
*fft)ft^VA*iC©LCD&^iSftifT?El^»«* 

f? o vam© LCDit n#> e-exaed^ n^©& 

so «FjgS«TN^ftt*fCJt^TAffT*2)*«, <fnmiH) 
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[01341-0107 tt, %2 5 ■$mM\Z.$$rS%)\*.)\, 

$tjg£^-f0x&o, (1) \t/i*)vmfrp>M.it.&i&<D 
jtm^u (2) i$mmm-v$>&<, m^n&oiz, 1 

OOI^rtT, 5£jg2 0 B0figS^AT^E2 0 At 

S. 0^©<fcpftflfiItC-f SiLtlCiO. 4>PeW.flX© 
*6B1 1 1 *#J»UTttWt*. 

[0135] 01O8H mj&fflm\z&z>fo%m&Rzf 

STHTft*. ^jg2 0At2 0B<O«Sttl. 5 Mm 
X, dUlO/imt, ffiSBCDj#$«3. 5MmTfe 
5. mi&<D~J3<Dfflmd 1 0 ami U ft!l*©M^ 
d 2 SgfliSit; mSISHCHlftlTSmffiSt'lBJWfcffla 
T-5 0Vi3 ViomTStftS-frfcNf©, Fflfld 1 ©ffi« 
td 2©«*©j6£agtail*£«£bfc. 
[0 13 6] 110 9H, ±K<D<fc5KLTffiiJ?£LfcjS 20 
^jaStD^SSr^-r^^^Ti&^o ZL(Dif^y\t, 02 
OH*bfc»*a5»«rtfe#Ubfet>0!)fCfflS-r4. 0*> 
<=>0J§<=>frftJ;?tc. MKd 2tf%k<t£.Z>\Z®.-DTfo&n 

mtfiti.mz.kifl ft 0110© (1) «, nut 

d 2 ?:A°5^-^i:bTEPin*EE^^b$i±fcBt©SiS 
^©^fbS^T. 0110© (2) «, Wd2^7 
/ - 9 t b mffi * 0 V 5 3 V (C g-fb $ -tffc S# © >S j! 
*©^<fb£Bf 01 1 0^e>, S£ig©Hfll$£d 2 £ 

/hS < c tick 0 , *MW©£«F>t£#;*;«K:3ic# 
■SnSitWS. bfrU ^©RIMd 2£/hS< 30 

rscticio. «*aa**«fiT-rs. am© 

(1) «. #d 2T©S»*©iSMgfb*iE«fcbTjS 

^^77^0, (2) izwiih'Dti&mmt&mwTZ) 

0X£-5„ 01 1 1© (1) (C^-fcfc^lC. 
*j§i!¥©9 0 %tjt-r-g>*T©B$F^$r^>jS ; § : WfW<i: 
U ;d 2#1 0 jKm<DI|Ot>MNfHS;To n 1 , d 
2*52 0 ym(Dlt©t>(t;SI!PI5T o n 2. d 2 #3 
0(zm©P|fflt>fc;S^1STon3itl)i, Ton 
KTon2<Ton3©lT*5. C©i5S;i$r4 

0111© (2) iC^Ti-SC *ffi»EPJp 40 

mz\$&&<Dftm<Dm&<Dfrtfmi£<Dmnizmmzti>fa 

bXi3 D. ^|jSA» 6«nfc«tft«*SJCfiittCiBlRl bX 

^5. «flE£8Jftnr* E*>*><Di5fa\z 

0, £ft£ h U#t bT^S0ffl©*li#-€-ftl;:»3 J; 
[0 1 3 7] #&$©«£?{;:. SitK©VA#5£©LCD so 



x, nta©pa©is«i^wtt+«-fcs<. fc&mmtw 

MlZtlZ><D\Z*tiilfflT<DJ&!gmm-T!&Z>. 01 0 7 \Ztf 

Tzormmvms. ra<i2"©^Mt©sa$ 

yWSBtfflfc^bb, rild2' ©j£^««T©33ia*a< 
i0o<O3eft-r*. WBRd 2"OflH«ttMB!d 2* ©ffi 

*«fcD»<, aa*taF-¥-r*f!i^tt/hs^*«, am© 

T©j§ifi*j&*4> b lEft; b x Jt KW^: # ft^fb t b xffl 
8£?T. Hll»d 2"O«^lB*T?0!)2jfl*35*fi 

mmz&ik-rniZ£fttLT&m\z&it\stc&?\z&c 

[0 13 8] S\±<D£o\z, £2 SnmWV>rt*)\>-Q3b 

5fcSbfcJ;-3tcj?,*.3o 111211 fg2 6^J6W©/1 
*;Mft®£*-f0X$>3o 0^©J;o(C. fg2 6*SS0i| 
l:*W(l SS16, 1 7iCS£S2 0 At 2 0 B&m 

kv^-ckw-, ^©±k«h 1 2 1 1 3 s^-rs**, 

S§ig2 0 At 2 0 B©— #©**ffif;:tt«B£J&J*'bftn 

<toicb, M(csa:ie^jiS:^Ee-r-5o -?-bx, s§®2 

0 At 2 0 BO*«©»J«SnT^*»ffit*a*tJgri£ 

s.nTt^ir»«*jiira±*«i»ft-r*«t5k:Ea-r*. «n 
-!i«snTn^t^ir B i©MTii $c n« c ©#ns 

(CSiltEftU ~tttC<£DEft:#|6]^&5££n$. ft 

SnT^ft^»B#ittT©*IM:<fc*Efa#fafl AS 
fCj:3Eft*frt-Irf 3„ 
[0 13 9] *S©^fiK$txX^^#4E©WX 
tt, Mffitt£©^F B te&MK#bXSlfftcEftbX^3 
^o««fcfiit4«»oEiai3Efiajfil*®t«t:4Eini 

^frtgftS,, ■ZOtz.tb. ZOm^XDWighte, 1EE£EP 
*-r*t^ffi#ifiSrl*^T«»IC»r3TEl^-r*. itl 
tCj:D> 2-^©^«(c*5tt^El^^[fi]ttHb<ftD, ^ 

[0 14 0] 12 6*M0iJ©A o ^;i/{Cft©jajf¥S*tt 
5 # b , U ^ x— a >*^ B |/t^;P© U ^ "r— -> 3 > 
tlsib^fflM7^;UA5»^afcB#©3>h57> htcF^T 
^>il^!Nf142:01 1 3(C^f. j£^a»ft{CtofcoTM 

0K±t/iofc. ft*. a#©TN#5£©LCD£fS:Stf 
S a x ^ ^ K ii ^««f » S n -B a > h 5 ^ h 
tfciilOOlSt^D- *«tBfefSF$nfcCt**»*> 

[0141] mimffiMtezoFt-i >mm^mthx 

>. f-^;U7^ >©ifi«ltr*nx, s*p D nM©^b 
A^ienfe. zmia/t'x 5-f >ifi»T» * b < ft^«/j> 

F/-f >«*a<36£U ^©^^(C^oX^OEfSl^ 
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[0 14 2] 01 14lt »lSlltWfi*Snfciti»C!) 

r\9—>\$* — 3£©*ST-^©iS£©?£g;W3f£©tf y 
^TJgOjISnTl^fc. {tot, 01 1 4T» g|&©*§ 

i twiftmja-tn-^n-swit i i tmi ft 

[01433 H115H, flUS bfc*j|©5t^J|*ttO 
T. * (B) B«, m (G) * (R) wm<DMT' 

it t * -s it* it /jn $ i/ *z. t tm £ b 
Co 1 4 4] 01 1 6H» #»ijh©sb2 immm<nm.m ™ 
n?->&7ik?m-e&z>o SB 2 7 ^«s«-c«. # (b) 

I*13B, if§ (G) I*13G, gfc (R) if 1 3R 
©#HsST\ ^i@CQ4@ 1 3§jg©F.i]i*m 
£Sft5ffiK:bTH5. *#«fcttm£, BII13B 
T«mi {£, GBiSt 1 3 GT«m2 tC. Ria*13RT 
tim3 tcUTfcD, mj >m2 >m3 
[0 14 5] £ietoraRm#/jNS^K£*ttft«' : ?**gtt 

hjMDmm&wm-rzzttf-czzo 011711 

«fi$HR«H*ttH 1 1 5©It)T$Wf.-, 0116© 

[0146] 01 1 8 #fgBJ©fj| 2 8 SlSSfcl©^® 
A*->£^T0T&&„ »2 8^ifi«T?tt, # (B) 
H^l 3B, g§ (G) if 13G, * (R) HSS 1 3R 

£3,, Bii9tt, *mw<Dm2 9mmm<Dmm/^^- 



^ffi«Ttt3iSg©|BJBl&ijl&< bTy- hA'XiM >#5S 

a«*^±-r5. ft*. -rst-t©# 

HP* jWST b T Of < ft 5 fc 66 , H P S tt3§E 

®«Blttj£^H-5*«J;^. 312 9 **£#!©£ 5ft S&g A 
5>->\z-$Z> Z. t C J; 0 , §BP*©teT**/MBK bT 

[0147] 0120(1 S119 ©fg 2 9 HMfcl©?^ 
jBA^->££|RKtlSb&*£©ll*i*iS£STBT 
£>-5„ 01 2 1H #5691035 3 0HJfifl|©£ig*l£* 
t0TS^. 0^©J;e>tc, S5 3 O^lifiWCtt, S^jg© 
Kja£{fc$-&T«r>4. 012 2(i^gO^$S 
3E{fc;$-&fc^©Wlni«JEEt38a*oHff©IBft;*» 01 
2 3tt^jE©K$S*fb$-&fcNF©HJJn«£Eta>h7 
*Mt©W«©£fls£, 01 2 4«5§@©^Slc*fT-5 

att*©»3a*©3Cfts. 01 2 5tt3ss©»sfc*rr 

&JIttM©3gj®*©^t£^-f0T$>6„ ^tl5.©0 
tt. ^fi*»rtT*l/5?^ h©*Ii:F B ^<&^n^n7. 
5«rail5iim, -fe.il/JJttiiSj 3 . 5umib 
h©ift££. 1. 5 3 7 ^111, 1. . 6 0 0 ym, 2. 3 
0 9 9 miti. 2. 44 8 6 wmib. 

[0 14 8] COUIA^, 1/yX h^S5< ft-5 t^n 

tcitxbxe^Hi (5VEdips#) siMs&itiJD-rs. 

€T ^ fc , * il^** J: D «^ C «n * ft: «&T » * t s 

foT, 3>h7Xh (6»S/I»g) ttglS**S< 
ftSB^ftTfiOT. fgiE©»»i:bTttaE3t*r»* 

[0 14 9] i>fni:L5. ^jg©i«S^^{t;$ii--5c: 
t is^-r -szLtic^o^o a jif ft***i Bjfg ft s . m 

Att\ RH5llT-ttS&E©i«$£i«< b, Glf, Blf 
©«S-C^e©i^S'Sr/h$< bfcD. ia*F*gtc*3ViT, 
A*7.7-f >©jfiffT-tt^g©igSSi«<, ^^SCTtt?^ 

g©i^$^fi<r?>o 

[0 15 0] ft*, £B©«S£-fe;W*£Hi;*SST 
HUD bfc t bT fc-H&HS^^tt^Sft < 3 H 1 5r 
«»bfc. fcT, ?l§g©i«^^, 012 6© (1) t' 

^t^o\z±)imtmu. xij0i2 6© (2) ic^-r 
s ©s $ ©fo^fe;nf t n b tcft ct 5 ir-r z. t t. 
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£jg \Z A * ■ © S#J £ £ * -5 Z. £ **T # £ . 

[0 15 1] 112 711 $3 l^JfiWOSSiEA^-V 
JitiTS^. C1^T«I2I1 27© (1) d^Ti^ 
t, ^ig©fl«©iiS&£, ffiffi^Sffi (ttff) 

a. SS3imS0UTH ^g2O0r-/^e^il2 
7© (2) K*-rJ:5 fcl>< 0*»©fll£fll ?)*.*£?■ 

mfaftmte&mzfcZo tot, x-/^0^{bs-& 

A 6> ?riS^-r £ c t ic «fc V) j; o AJf !tt««*»?Illlc«i: 
BI$0lTf-/^e*/J^< LfcD, lH*rtfc* 

[0 15 2] £U:Bt9!Lfc<fc3l::, »S<0|RHK. «, M 

a»j***^<b-r*oT, * ^-la^^frxtt 1 h^f^t 

J-iE^t*rt*<Prtlt*c*. 01 1 5tC^-r«t'5H, 

SHMIftlMrr*. 
[0 15 3] $f\ VA35rSC©«*ttSFttK"3t»TMJ|l 

KKwr*.' @i2 8(i ^<o»«a*tts^rT*«ES 
(na*fi) &fflt»fc*asifi] (va) ^©asas* 

t). ffi*©»«*BT'ttOS©^r6](cE(6]UTfef3- 9 
OgyfXhLT^S. C©tK<fiT®l££EM[rf Si, 

x*;w*fcftMLTy-f ^ h-r***, ^njw^©aT'tt 

ft (TN) =E-Kil4fc&?\ aJBSf^-Kitt*. 0 

i2 9n TN^-Kiaasf^-Htii^a'j^x- 

£^T0Ta&&«, 0^©±5C:> WJBW^-KttTNt 
- HtCjt^Tf^f B ©A n d CJtUT, «k 0 

[0 15 4] 0 1 3 0 H (R : 6 7 0 nm, 

G : 5 5 0 nm, B : 4 5 0 nm) (~&t'j"<5 And ©3£ 

e*^tc*lt2»»«**«^ttt«And, T^t)^5 5 



(34) 

0 nm©MI:»lT21$^I^©An d JCifcilll© 

mzzmfc-rzt. 4 5 onmjc*rrsjgiW3W£<:ft 

&. ^•©^J6lcaS^{Ci3tt?))^g^TN ; e- Kl'Jt^ 
£*tr < 0 . A-*;u©iSffl«6H# 

££Jf < Lfclf^tCH TN ; E-h'IItt'<X4 5 0 nm 

[0155] --ft. nmmw$:)2;ifz>tz#>\zitimm7 a 
m<%.zt* mn (fc&) *i^©e^t^#<^D, 

[0156] 0131(1 «fflli£±E© 3 a©ffiftT 
i^Olii^^f e>n5i 5 (CtSlOA n d £!8:£U 

«®aMb£*-rHT»*. ^Bi^3$stt^ B B B «©jf $ 

30 *W<&* tiffin TiftT-T*. ^S:^fflbTE^]^$fJ 

tt. ^ifi©WI«*«S({<«:*St**«F]ifl|fiji<ft4. 0 

1 3 It, ^Atf. mikO 2 5 m s <h-T-5(C 
tt, 'J y h©WSS, RiS*T(i2 0Atm 
(C. GI$T(J2 5 /zm(C. B SSlTte 3 0 m mlClS^ 

[0157] 0132(1 ??S3?.(S7. U >y h ©Ffl 

40 Rlc«t4llP*©SEfttStHT*5. 01 3 1^ 
t.. ^XttX';yh©ffil£. RI*TU2 0tfm 
IC, GSi*T«2 5 /xmd. BH*T(J3 0 /imlC^S 

Ltzm-s. -€-n-e*nsi©*tt8 0%, 8 3. 3%. 8 
5. 7%\zts.<o. m&mz.mifl&v*. k±©^*#* 

tt, SH3 2 3d£0ijTH #*5-H*oaEaJIO|IS 

^J5-H*©®^$:^*.fc. 
so [0 1 5 8] 01 3 311 |f§3 2^««©/1^;Hijfi* 
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ir<tmxh%. @SO<t3l:, i^ClSl 6, 17 
ST. BOIj?!?gB#<£>J¥£#l . 0 5um»^ii^|7 1^ 

waltz, zvmzit, nmmikzm^tzv Att<Dm.m 

IliL-fCo !gfc, S§iS2 0 A<DmZ$:RWmX'2. 45u 
m(C> GiSSilTl. 9Mm(r, BiSST 1 . 4/imCL 
fc. It, $Z&<Dmm$:RWmT2 0 wmC. Gift* 
25«mlC, BiS*T3 0 wmtcLfc. MtC, BiSsS : 
GI$ : RHSf<DBffiJt£ 1:1. 03:1. 0 7 ib 

fc. Ttzt)-*>mmmm$:Rwm>Gmm>Bmm(Dimt 
[o i 5 9] mmwn i«. Ti7'j;u^«)ig^^fflL. 

I/vT. h£BBi*T 1 . 4 AiODffSfC&SJ^iC^L 

mftLTv-^^j&LTiio ->-)izmim 

RiST«:5. 7 umlZ, GH^Tii4. 6 ym(C> 
BITIJ3. 6 wmiCft-g). 
[0 16 0] B13 4I1 CFISl 6tr?^eS;^B£ 
U TF T»« 1 7 CDWmW& 1 3 ICX U y b 2 1 £JE5 

/&L-/i!g3 2^sg^jro^^««j«>^^;u«ig^*-r0T"^ 

-5>. £©^0iJTtt. CFa«16tC« RiSs5tg|tfm& 
<> GgiitgltfHil . l/zm(D)P£T\ BHIg^cDff 
£fr*2. 1 W mK)Ti7'J^^^M<D«jg!il7 1 
fe„ ^©±trl^> 5 7. h^BiS^Tl . 4 mCOJPSK&S 

ig-tLfc CintCJ;^ RH*T3. 5 

(iitill, GH^T2. 5ym{C, BiS^Tl. 4ymfC 
ft -So 3£ig2 0 AtXU -y h©P.flBi*«, RI$T'2 0n 
m\Z, GIfT2 5'itm(r. B iS^T 3 0 « mtC Lfc. 
BIS : Gil : RH*©®fiJ££ 1:1. 0 3:1. 
0 7 tbfc. 

[0161] J^±©±5K:LT®!f£Lfcgl3 2J|^JS 
tf^©^0y©A'*;U£G|Siit©?£||Ji© A n d \Z£t> 
1±fe2fii©{iffiM7^;PA (U^r-y3>l3 2 0 n 
m) £ttflDU A^JUjgiilip. igSF^K (Og 
-8 0S) T©£M£ateL£o f©«S*^@2 5 2l: 

t. ^^j^m^jbt^l. w.&m<Dma*%t7Ltz&. 

mm lZ *s Sffl^SI £ £ L t^-t o 

• [0 16 2] 1212 5 2^e,^*^<fc5tC, ft*#l 1 T« 

IE®T©ili§¥ «itKT#3#. 

U £S^*#<ft3. ^tllCttLT, |g 3 2 ^SS^JR 

i>fcfe^ex«7;u -y bomm^Rmmtcmrnxm 



(35) 

EPJPBt Kfc^TSi@Bp«*t;:&£J;5<Cl£?e 
Itl^fcisi). 1$:£#faT©6M«/h£ < 4-3X1^. 
[0163] i3 2mMMRZf^<D£Mm<D^*)lT~$> 
n«, £^ii^«BnTA*;U£fittfr-B-5 z.tti<. 
a»S^TN^- K&<^t;:9]3<T££,, j&illl 

hs^ £ ff -d fiwstt© ct i *«# 6 n 

io [0 1 6 4] CF1I1 6RO*TFT»1£l 7 ©«H 1 
2, 1 3±tC^^^fi)c-rS^^(C« < ITOBlT*! 

nar. ji»©t£«T{£ns©T, z.z.x\$mwzgm? 

<£>I*g£^-©£;£fiJffl LIT F TSStC^fi^^T^ 

ft*(Di@T<sgfflf %mMm*.'m.\z)-\s>-->9 
£ a* - - > ^ L.Ts§e/^ - > ^^-r z. t x t> n 

[0165] 013 5H ^3 3*SS^J©TFTS«CD 
«I$:^t0T$?). ^3 3*Sg^tJT*tt. f*fflI§T 
ffifflTS^e^fiJffl VTmmVk<D9i&ZMl8.-TZ>tzit> 
(DmmT'$>Z>* ^©«3gTH, SfITOtI13^i 

*<D±\z®mm*Mi8.v. iTotii3©g!» 
30 bn&3 izm&l. ^z&mmzMi&L. >&mte3tt 

^6 8(73^^1-. ^«ft*t|S|«C^-^A*7.5 
•OiTFT^Wn. iXli, #Bg#^4 1^*Hl/ 
-f >tt@ (f-^/U7-f» -c\ 6 5^^>^;i/^ 
I1KT« 6 6^^^5j-gtT-5^:«6©ge^@T. 6 7*5 
byy~J7,5><DmifemT~3bZ>o ITOtil3iV-X 

[0166] S13 6H !f§33 ^SS^JT'S^Lfc^ 
A'^-XD^JT^O, (1) ^2^COi5[^]^SiJ^5:^ 

40 fcrztz&<Dm.mvtomi:t£.mmT°hK), (2) tsu^ 

©BE fij ® $r Jg^i" tz tb <D ~? tf*f ifU^BX' $> 
Z>o EKC^D^T. #Bg#^-6 8T'^-?&fttf$*m\Zffi% 
U. 6 O^li^^lcffl^-rS,, 113 7(1 ^3 41^ 

Bj&-rz>tztb(D®mT~3>>z>o z-ommxte. sttft 

5:jg7t-r-5^i*<DTFTii7t^^;H7 O^gg^n. 

^<D±izmmm&wi&2ti. mzi Totii ztw&L 

so TFTCDV-7.41, KH>4 2*5M$ti- f»± 
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l:ii!7 2f)WtfL2tlZ>. -5-LT, ^-h«®3 1 CD 
Btf^fiScSn, y-htt®CD^#£I^T3:cDjf 
^©Nftr, 5£igcDgB# 2 0 B £geT. 
[0 16 7] 013 815, g§3 4^JE#JTS!f£L£2|jg 
A^->CD0"JT£D. (1) ^2t?cDK[a]#»Jfg«c£Jg 
/rf£fc#(DitiS!g«cD¥fTftS£igT&CK (2) #4 0 

»E[Sj^fij® ^ £ j^j^-r # cd v y+f ^&2gigT& 

5. 0{Cfc^T. #{l#^-2 0 BT^f BB^^etCffi 
#BB#^3 5H CSflt^S. CStt3 

st^nx^-So end csti3 5\zmmmm (it 

OlS) 1 3 \Z-ttLT&Zni£\Zf<Z%ft, ^S2 0Btr 
[0168] H13 9H W,3 5^U56#iJCDA*;l/CDTF 

5tc, #77>»Ki 7±icy-httffi3 l *n5>-y- 

ytf-TZ>« 'A\Z. S iNxi40, T^E;U7 7 7.->U 3 
> (a-Si) 172, SiNxI65 ^JlK^f 
3. MIC, (2) SiNxI6'55ft 
>*;Wffi!ll«c7}gB#»<^£?3ILTa--S i Jl 7 2 iTI 
7f>^t5. n+ a-S \ mt. T-zn*? 
-f>, V-X4 1, HK>4 2l:tHSt?iTi/AI 
/Til^Mb- A^-^^KT^r-^AX^-f 
>, V-X4 1, KI/-04 2iZte^?Z>3ftOfr$:m. 
-T£?lZXy?->>/-rz>. (4) cD<fc?{C, «^«ttH 
4 3ICffiit5S i Nxi»M, iS&ftfCi&g&g&fl- 
S^gl:ffl^tS^4 3B 1 4 0B£BtL.T#7* 
SSI 7cD^ffi^TX-7^>^-T«>. £CDI$, |W)B$lCV 

-7.tt®4 l tmmmMtcDziyff h*;-;ufe^f£-r 

-5). CCD^L 7-7.WI4 \i$3Ly^>>?7s h-y/KC^t 
3„ SIC, I TOtii&MbT/^->Z>^L, 
IitI13S«tli. fot, 2§igcDii5£«S i N 

xi4o tmm&mmA 3cDfq<h/<££. 

[0 16 9] @ 1 4 0 U, ff§3 5il{*l©/^JK!)ff 

#jcD$ig£*-r0-c&D. M§il4 3i;ffisns 

iNxMl7f>W!ll:- S iNxI40CO±I 
4 3<DJI£T<&3. H141B. g§ 3 6 H^JCDA*^ 

©TFTs«^is!^-r-5igss-riiT'^«»o (i) n 

^-t£?\Z, ^7XMl 7±tcy*-h*®3 1 SrA* 
->X>^T£. ITOIM^MLT/^- 
>->i/t. 1 3^Mt5„ (2) tC^-fJ: 

5tC, SiNxi40, 7^)17 7 7.->U 3 > (a-S 
i) 172, S i Nx|6 5 ZMiZMtfLTZ. MJC, S 
iNx|6 5£^>*;l^«BgcDg&#<D.?>.£SUTa 
-Sil7 2STl7f>m. JgK, n+a-Si 
(3) iC^Tefc^K, j^S«t«»R^ 
igtcffl^-f5g|5#4 0 B£BeLTiSi?l«Il 3CDgffi^ 



(36) 
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T~X.y^>>/TZ> 0 (4) IC*-TJ;-5IC, t-^/W? 
-f>, 7-7.4 1, HH >4 2izmm?i>T i /A 1 
/Til&Ml, f-^A'X^-fy, 7-7,4 1. K 
ix-r >4 2icffi^-r %%i>ft<Dfr*3.t&o\zn5>-y- 

>tf?Z>o fit, ^-^A*7.5-f>, 7-74 1, h* 
Vii >4 2£V7i7<hLTn + a-S ilta-S i 7 
2£X-.y^>^-f-5>. (5) ©«fc3fc, Iiffill4 3 

KffiSTSS iNxI&MI, wm\z.&m^KW 

^&zm^ti>^4 3 B, 4 0B£geLXiBiit*®l 
io 3©«ffiJTl7f>m. 

[0170] JJ(±, T F Tlffi 1 7 ffliJCO^g 2 0 B CD© 
^ICWr?)^S£^J(CO^TgiB)!Lfc^, TFT1S1 7 

m*&ft-?Z>z\t\z£r), SSU£3 7b£{g«-e£3o T 

T(ci5i0j3Lfc<tpic, m.m±\zm.n<bt\tz^mw<nmu 

tt. #4ffliCck^SH^«{&JcD^[^<!:^iE^XcD*#icJ; 
£Efr«ftiycD^fa#-|!rt3<DT\ ££L7t6BrW#£ 

20 nfciji«#:T*o> t<D±\zmfam-t)Wf$.znz>tz&. 

CDEnSafCffoTtt^SSO^-f^o ^cDfctf), SSD 

[0171] 014 2\t. mm±<»mmfcc>mt< t%t% 

DCni£<D±g£<DM&$:*-?mT'$)r), (1) rft<D 
i«^-r^77T**0, (2) *^«#:cD^$d^tB 

3. ^jtgHr^K 2 2 &tf§«# T*<6 D . 0 1 4 2 cD ( 2 ) 

30 \zmt &.^\z, $z&(Dm2 tmmsifam2 2<Dmmn 
&<DMZ E114 2CO (i) tr^-r<te> 

dcDigiP(C#oT5i@DC*EE^tii)Dt-^o fifo 
T, 014 2CD (2) (C^t^2 0 C9gi$#T'J&#tt£ 

^^L^>-r^„ i2i9 5©m i s^mm<D^o 
\z, mm±.\zmnfc^m&*Wff&r%m&hF\VT*& 

^g>. X\zmWTZ>%3 7^^JT«. ^CDct^^F^®^* 

[0172] 014311 m3 7 mmmo^mm^ 
tmx'$>K>, a) i$m&2 oomumx-hK), (2) 

40 0*COJ:e)lC, g^E2 0 iJ7 um<D<(& 

±ffiCD*a^*5 ymgST, iS^TiU 1 . 5y 
miST*5. d©±ffltC^^ccOiaiffl^A^|g^^nT 
t,^ 0 ^CDMfiT'Ctt, jlg^2 (imOTTibl.. 01 
4 4(1 ±fB©M^7X^*-r-5^ (CF1SI5) <D 
f^D^Sr*T0TS.-5o (DcDjcofC. ITOlO^t 

ftmmi 2fimf$.2ntzfi7xmw.$:m®?z>. (2) 

-^UTU-vT. h«3 5 1 ^^fiK-r-S,, (3) ©±5 

^^coas^R^Ao^^sia-r^x'x^/N^ 
so ->3 5 2zmm£i£TmytTz>. un^atu 
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(4) Ks-r«fc3fc3&g2 oa<t»e>n&. str^-^-r 

■5<t. ^ifi2 0*»JR*8UT, (5) l^fi 5 Hfllffltf 

[0 17 3] ±IE©J:-5CUT^ef3«lffl^*^L 
fctiOt, MlTl^UlUtoit, 7'J7*1 
*j*C«tD3aSDC«ffi*aiSLfc4:C:5 (DC : 3 
V, AC : 2. 5 V, jfig5 0* C, DCEPJpBfffll 0 

«»lfcft£»j£LT^&^»£fcttO. 2 5VT*o 

[0 17 4] *ft»^tt^fi*:t*o»iiifcSSfc:EiB] 

u ttsfcaatEiRi'r'*. b^u ggs©isii»a*, ± 

bT«Eflbfc<fc5££#fl-J&»o&. ^jgffl 

ni:foTEl^T5. B14 5(t 16 3 8HJS0<J©?&g 
flliiSr^-rH-C**. % 3 8 ^ififlra*, TFTM1 
©7. 5 um*g©^jg2 0 B©T£. *S 3 wmCDff^cD 
W^iBfcKttfc. 3EK:. ?&e2 0B©Tf~. ^PAtt© 
jfi3t»3 4*aSlttT^*. :©J:5a^2 0Bli 16 
3 7 3Ufi«tRfli©^jfeT»^T#*. S6 3 8§H;!fS0iJ© 
^e«ifiT3SBDC«ffi*aiSbfclS*tt. 0. 10V 

T?*t). »3 7Si«s«itraefl[©*s***»6nfc. 

[0 17 5] 13 8 3SJfi«©&jB*|jS-C«, gl^CDck^ 
K3tR3 4d*»:tt6nT«ri*©T. £©gB#©Er6)gS 

te014 6© (l) £jRT*fcWrffi»tt£LTHS. b 
*>b, #58"J1©;&5£©*^ iB*«tUT*'>a:«6 
feofcaf» (->'J>y) »©« BSW^r^cfc t) 

^bfeEifi]^f#€>n<5. zz-vit. /t^-->^a^ 

OSi^2 0 0° CT'ML, hOBrBfl&tfcfcB 
14 6© (2) fC*-TJ:3tt»ttK*{bSl*«:. 014 

mfc^m* 15 0° c u±\z±\i , xbmmje&<D j tn&> 

[0 17 6] L-yXh^2 0 0' CtMLtCH U 
•/X h©Wifi»tt*£ft;S-&a£tnic8'J©a££&Sa« 

fiJcJaa (135t40») *frofc*:ttT?«El6]Bi©* 

3. ElRjffltt5«-r*©SI»±bfc. 
[0 17 7] frfc, »lgS«0!lfc£\ cn^TlKBJLfe 



(37) 

fc©"?**. ±ffi©«Ttt. *Sj*fi«TUS>;*h©KB 
»tt*fl{# (->U>^) ftLfcAS. h©fg<glc 
J:oTttS«d:ilt»»tC«C*. B14 8H, WTs h© 
tMB£«B»tt©Htt£ijVrHT**. fttttf5jLtmS 

[0 17 8] ggfi* J SRa«TFT¥ffifl2»JHRC- 

i 3 5Sfo#xi7^ vv'jT, hzmmhT±j8,'rz 
e©*® t:aaEiRiHt**»j«s n&vi t ^ 5 wh**»^ 

bfc. H8B, KpW>&ftJ^©£bT^ig£flH>fc« 
-&(C*5tt$/^;U©»fffillT&D< g&ggBw^sr^-r 
20 HI 4 9© (1) ic^-f =k5K. SS16, 

1 7©±{rtt^3 7-7-i'^^^>A7.7-f 
n, Sfc I TO«l 2« 13**®jj£Sft*. -€-©±(1 
^g2 0Ai2 0B^M^n, ^20At20B£ 
t»ftITOtil'2, 1 3±fcSEElRlBt2 2©»» 
£^*T-5. b*>U S&S2 0 At 2 0 B©7* bUi? 
7. h©SBitt»BEfaffll©#Hi©iBntta«*+#T. 

as© (2) tzmt&stz* mmznizmmmfamnw 

ft^HU^Tl/*^, ^i2 0At2 0Bfflail;ik 
E*2 2^M^h^t>il^P 0 11^4LTUfc. 
30 JB3 9ftt6m?»i. £©<k3fcfflll£*fft-r*. 

[0179] ^3 9 3U£t*ITtt, ££EftlR©#ttdt% 

SfiEl6])»©^^*^e©*®IC^^^-r<T-5«l 

atbxta. ^ie©*ffi{c*«ttiHii!is»j*UTEiBiR' 

©****©^flJttS:|fiJ±3-&5*V ^®©affl©SitEl^ 

Bt©«ttt©«intt*j95J&*z:t*«#A6n«. $=m<D 
mwiz®Lmts.w.th$:Mf&?2>t, ftizwowftizmfam 

* * - £ «fc D £jg3jB©Efilll©fro 
©tti;*A»fi«Sn*. G3ei©^fiK73ft«i:bT«. it^ 

[0180] 015 0(1 1639 mi&mz£>tfz$zm<D 
0150© (i) ir^-r<t5ic> mm (z. 

l^c) 1 3±tC±f5©7* hPi^T. hi&ffl^T^2 0 
^^fiKr-So 3^2 0(3. |l0(tm, 

XyX^m^mmmz-r^. '©a«^^»©y5XvT 
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■?7yz/>tfmW\Z£D. HI 50© (2) \Ztt£.o 

0. mfattCOteC2\t&Z\>br. Hi 5 0© (3) ©«t 
^©•?;u?- h**-f >v A^tlBlilCOya-tXT'Ig^ 

tO 1 8 1] K{t5aSiUT«. ffi(C^'/>T-y->>^ 

i:ii5i© ( l ) \ztfT <fc 5 tc«®tcim*i 2iut 
n7b'>^n-7 2l0T7t*>^Uc0> (2) ic 
*TJ:5(ClH]fl©;l&5D-7 2 1 3£?£;g2 0^{£$ 
nfcSI&iCjfbOH D-52 1 swiHidi^^-r^* 

[0182] H5 2I1 $i&%m<Dmwm$\m(Dtm 

mW?Z> BIT'S. 3, ^n*TSiajLfcJ;-5(c, S«±(c 
7* M/yX hTH 1 5 0 tmmc0^2 0 

S2 0%JW±CO^T"1 0 0 0mJ/cm2 ©BB#JJi 

t% 7 2 nm<Dmftm&m%i-rz><. zn\z£ 
<o. '&mRzf^&±<»mm&fam(Dttmzzi-?z>mnft 

-f, ^®©£ffifc^ifiBEfrl«^j££n3,, ^©f£, m 

Ht<D-?)l>3- K*-f >VA7?5££|S|«l©:7°a-fey;TIg<£ 

015 3(1 7* h l/^X hT^e£Lfc?^e(CflW-r.-5 

t*O^K*t^77fS5. HI 5 3© (1) H 
SMW,»liHDf$tfflii^ST^77T'$ 
3. ^^©iSft«2 0 0 nmUT<Dm^$)X$>K>. 

*nu±0mm(DmG\zte&.m9))$ki)m®T'b2 ^. s 

fc. ^^©ftfi*t2 0 0 nmKToettt, 10 0 0 
mJ/cm2 ©Bg*t»T«i;#tt^^U^<^oit. H 
1 5 3 © ( 2 ) tt. 2 0 0 n m^T©^^€: 1 

0 0 0mJ/cm2 B8#tT3l$©I?5!tii^<b 

© * y >#fg£ u a i, & . kss!i*^/jn s i > 

<hJ£t>tl-5>„ lot, i£ft#2 0 0 nmiy.T©^^^ 
S^iS2 0%JW±©»^T. 1 0 0 0mJ/cm2 0, 
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[0 18 3] itft^2 0 0 nmJWT©^i&£fS££-l± 
^aiibtll ±fB©x^->TUV!lltg«©ft!itc < 

±I2©MST«, ^^©HSW^JcS^^R^iS^ 
fTofe*^ S1£&#RtfS^&(c^^©!l&£?Te>£ 
5KbTfc<fc^„ £©*£, BEl^])«fnBi)ilBft«C%^© 
!StWfTfc>n5©T\ M^©^M*3«t^Sfe^tCJ;^ji 
tttt©&»^©<£M£l*itT#£o 
[0 18 4] BEftlK©^]^ ->7>*-7^ , J 

tf, ^@±©«i;^^iii(cei:S$n^)„ mfcmzit. 
a«^^-i7 (7x-;i/> ©abTs§e©^ttS:ia 1 4 

6©J:57i«^iytCf So Z.<Dm&$:m&'&. Xtf7— 
*MfflLT'\+-y-^^;Uv ; ->7> (HMDS) £^rf 

ntcto; ??®©«Bic^iSS2^ig/0^Wfc^fig^n 

ft. HMDS©#t)D(CN-^^;l/bfn'J h*> 

(NMP) =&a^-r^J;5(CLTfect^. MfC, SitBE 

[S]^©Engij $ nfcNM p mm^xn o £ o \z l 
20 xfe, ^m<Dmmzmm.mfam$:&mzBf$.x°£z>. & 

fc. Sittie^^W^Sutc^fliTS^^JibTH r© 
mzh&mhV^ SfigB(6]H©^jT*Sr- 

[0185] 115 4(1 m 3 9 HMJ^^ttS^S© 

(1) ©i^lC, SgAJO. 5(imKTffl7^Stffla 
m.^ 357£5~20 %rgA$-frfc^^^7ttt^ 

(UyXh) 3 5 5^ tll2±t:l«5. (2) 
so ©i^C, -ntC^egB»S:B^TS*:hVX^3 5 6 

(3) ©<t3^®2 0 A^l#e>n^o u©^g20A 
©«®tCtt7^5 7"©«ife^ 3 '5 7 ^gg^ttlfeO. 7)1 
^■r<DW&=f-Z 5 7^mbfc^^fife$T^D> 

[0 18 6] ±f2©^JT^©^ffi©IHIO$r#<-r«>»C 

$-a--5i^s^*s^\ T;u5^-©^^©iij-g-/6S2 o% 

40 ZMA&t, UiSX h©^7ttt^(STU, @7ticJ:-9T 
/^->->/fT"i*&<&-g>„ HI 5 5«. S^jg©«ffi 

© do a £ ^ < -r % &mfrh z> m& © i* £ * 

[0 1 8 7] 01 5 5© (1) <D£o\Z. mm&0. 5 
«m0iT«7^it©M : F3 5 7 £*#ft#J£TfgA 

L^^®7tttWi^*si 2±(ca*-r^o jgic. 

(2) ©i^itC, -^©gffilC l/y7 h ZMtii LT, ^ 
gi5^$:jg7tT-S.^ hV7.i7 3 5 8 £ffifflbTgftU ^ 
^T-So dtltriD^hV^^ 3 5 8 I'ttJCT -5gB#tI 

so WUyX h*^S«T*, J^y 
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(3) CJ:5iS;^e2 0A^#f>n5. ;i©2§g2 0A 

oaffi«c«i3i«ciHiei*«»j«sn<53fi«. axufcT^s 
(dsn, 0 1 5 4(D^j<t D£BEitgii£&4i?«*£© 

[0 18 8] 015 611 S&sftH^JcD^igWSMtllHl 

H ttffi l 2©S®»Cl^vX h 3 6 0&m%iVtc.&, 7 
;U5^-©^«i^ 3 6 1 ^Wl/Tl/y7 h 3 6 0©M 

tc. &m&rt9->->{/-tnte. (2) ©<k5&3i& 

2 0Aii#5ns. cnsftntntf. ^@2oa©« 

BSClH 7;U5^-O^Sfa^3 6 ia*??ftLfcO, 7)15. 
t©fflSf3 6 l#ft»*JS%fc7ta«#SET4©-e, Ba'db 

[oi89] 0157 a, 139 mi&miz&ttz&mo 

*U5?*Mi, #Jx.tf. PGMEA (7 r PtTU>^U3 

-M;^?;n-T^7tf - h) fc£©i&ffil©«a» 

T-7U^-47 (^ij* a 7) $n-5o £©tt!RTtt. U 

[0 19 0] 015 8T«*TSt±3l:. £ 

U - >t-^>rtT 1 0 »*Httl$-3 < 0 2 0 0° CS 
T?±#Stt, *©ttffllC7 5«>ra«±#ftLfc«. 10 

©Hl«ttt2 0 0° C©*-yh7'l/-h±(;fllT 
1 Ofl-fflimfc-f*. d©Pf, £«©fl&**2 0 0° C* 

T'-tfrTZMzmift&mfZo lOfl-IHJttfc 
bTSfitCHTo offli^l:, tdraftft-T-St, 0157 

© (1) ©«t5lCl^^I-rt©ffif3W*«l8»UTrtfRK}a 

3 6 2#£U5. d©tS3 6 2 11 0157© (2) © 

d©Rpt^e©*St5S}SJg3 6 3**»ritSn, GflOSr 
[0 19 1] »JWfr«^bfcU^h*a*S9C 

#7.ttj§3i* \zmmt % ©t, uo«i«f©»jatt*«i(i-r. 

l/-yXM;i20~2 0 0° CifiSTSHTKT^)^ 

M^i^to^D. yxh*jwd**msn*©T. =ko^ 
m\s-$>-?<t£z. &tz, uisxb^izmfflxizrtx&m 



(39) 

ic -> u * y e, lt ^ -a mmx 7. tf&m $ 
n&©T\ «fcD5fiiSL*»-r<fc*. fextzmm 

mm, £fi©iSS^fi£lT©*:£;&T?**;i£j&*&E 
*©«fc3&*#SKfc5<fc3fcl&»LT:l3<. 
[0192] 13 7*JfiWZ?ttg|iBt«iaja:ASr»W, 
fg3 8£iS0ima:&SK»*KW-fcat. *©.k-3fc»it 
C-T4c:tt«toT ! b^iE©*iBKSitiEiPiK*«»JiltL 
01 5 911 |g3 8*!fiW©«i:5&»S#-r 
SS&BSflsSSlC^ft&jSTBTfca. 015 9© 

10 (1) iz^t^oiz, •?-H7ui>>x<DftrfL\zmm2ti 

2>7* h hSr^fflLT, 3 6 5 £ 3 6 6 £jfi 

feLTMTS. £©:?> hUvX Ml ftftlMftft 

ftsR^f scttio. ^e^nx (2) (c*-r<t 
^nKSiaEi6iii2 2sa*-rntf. (3) 
tc^-r=k^(c, ^2o©nwi^i^©Tii 

EftR2 2AWHMSn?). ^g3 6 5t266 
tt, ±K©*m«:l. 5um©J3SfcSM&L;fc«. (S3 
20 Mm, mm<Dfflmi ULTnlZttZ>£?\ZA?->—>trV 
tzo fLT, 18 0" C1?10^e.3 0^-^L 
fc. ^ntCctO, 2t5©S§e^^LT01 5 9© 
(2) ©<k5l:^ofc. ^-^©^WSffillwrsJitK 
<fc D . BrS©»«*»ft6nfc. ^3 6 5 i2 6 6(l 
itt£#5 0. 5wmi!i^5(im, fg* s 2 jimi^ 1 0/im 
fflffitfO. 5 wm^& 5 «m©(&BT&nwe2"3© 
^g^t^i^T*?)^ ^g©S$5 5umEt± 
ttSt, -tr;H* (ttHB©ff3) 

so tst; ^jg©EiSj««**«<STbTb*5. Mlc, 
e©WBS*5Mm«±i:-r*t. 2o©§§jg£Bj!£$-tt 
a©««IIU<, 0. 5 tfm«T£T*<h* AKffi***T 

[0 19 3] JW±, S3 9HJ6WC:fett*&je©Efirt* 

©*r»fc»r*jiitnt©Bk«fflaK:'^viTBiwL,fc*». 

3Sigtt£©«k'5fc/t*->T'b«fc<. BriSJeMXfcffittS! 

l/vXK:|gf,f, Bffacj^ttK^iSSr^ja-C***)© 
T*ntfJ:i». fcfcU «©yn-fe^T<t;*W»S^« 

* e>a> < f wmtc < < 7 -y -> > y nii6tt*)©««ji«T?» 

*. r.©^ff(Cji^T-5«SiUT«. 7thl/y7 

[0194] «±uiBjbfe<t'5(r. m3 9mmmx-it, 
!SiBaiii©Ei6i«©«»K»-r4ji.ntt*«ijkSsn*fc 

so 0, ^jg*iBlcE|n]Bt**»fi!ESn^l/ii:^5«WSI»Jt 
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16 0(1 ^yi'VFUir^^iantfcflMtK©/^^ 

(CF) £«1 6®±fctiRGBBXk:#£LTR {V 
y K) 7^J^39R, G (^U-» 7-fJ^3 9 
G, B C7>-) 7^J^3 9B*SM3tl, ^©±1; 
ITOtll 2«Sn5. MIC, SRGBI*C1 
ft&ftiZZf?y?-?hVl7 7,3 4t)Wl8.-£nZ>. TFT 

Sfii 7i:(i iTotintftcf-^/u^-f 

>. y-HU^-fX *5^(JTFTff 3 3&Mf$. 
£ns, 2«0i«16tl7OHl:lt ftcAA3jWR 

[0195] H61I1 *%w<Dfn 4 o nmm<D/\* 

^*ae*tBT*0. 0 1 6 2lil4 O^Sg^JCO®^ 

R7^M3 9R, G7^M39G, MB7-fM 
3 9BKF1K1 61l:MSntt^. 01 6 IT" 
HB^LTt>ftt^. 01 6 2(C^TJ:3lr t $ 1 £li 

M<DWi£krt*)i-vwLrttzmfafflfflm<D$zm2 o a^*c f 

#J©J:5C. 7"77^7hU^X3 45MtMia 
^©7*7 7 h "J ^7<hLT«l6-r£3£ig6 1 
H §£jg2 0 AtlBlBftC^f S^t^Pltg-C»f9, 

©«t5ft«f^*ssffiffl-rntf, cfisi6©w 

07*7y7'7MJ7XMlg^t<ei*5-; 7 #^ o ft 
43, #SS#-^6 2«, £-HSi©TFT©g|$#T% S^ig 6 

[0196] fcfc, 0161 Ttt, C FS«ffliJ 1 6 fC?£ 
@2 0 At 6 1 £KttT^S*«, ^6 1X(^g2 0 
At6 1<0M*&TFTS«1 7«fcR^T%>«tl». C 
tltC^D. C FSSfll 1 6tTF Tl^ 1 7 (OMOob 

tfflx u &#jt-r < & v , /\°*;i/©p^ p m t 
£3„ CFMl 6m\z-77y2-?bvi?z.&mrttzm 

TFTIS1 7© I TOtll 3 t. GFM16 

fflLTt), &t>1tWkmZ± 5 AtmSSi¥«ETS. ^-©fc 
^©#©V-v>£#«LTX5-;/7V HJ;7 7.© 

CI/TH5. TfcfeS. T FTSS 1 7 (i!l© I TOIS 
13ck0, 5~ 1 0 umm&!ft®m-V7yy b >J 9 



(40) 

/<? 

X^S5«t5fCbT^5. T F T2S4& 1 7 MtdS^jS 6 1 
S»tt5t. JBD£fei*XUK«k*|&»£gttfct>fc'«> 

US© 1 TOtI©tft^8 0 Mm. *®2 4 

0©V— v*>££5£#, $17 0 Mm. m.2 3 0 Mm© 
BBClH&O, B^©B8Pffi««l 6 1 0 0wm2 fcfc 

9 2 0 0 wm2 T-iO, lPf««M©«)l. 2{g 

ic&ssns. t>u d©/i*;u©2fg©«?&g©x-< 

T-XWimH tiffltffilli4 0/im, 1120 
(imTSSD, €£5lE^T*ntfa*OBlPffiatt3 3 0 
0ym2 fcfcO; *SS£#JT-&ntfH*©P*ilPH«te4 
8 0 0 ym2 K&D, ^1. 5fglcefc*£n£ £ HZt£ 

[0197] 016 3 tt, $4 l*tt«©7*7 7i'7h 
20 (BM) ®/^->S:^tifJ&5. wim<D£o 

\z, H*-f >««*aoffl»T««n3ie*^i;*.' ±te 

©cfc?C, ^e©]M±#jfflC^fiT-5 9.0 o -73{4^©S 

h'^-r>«sij^a©a5»*ji7 l e^^-<!:^ssb^o ^ 

tAtt^ens^ H4 l^Wl MOISlfll 
©BB#£X7y;7VHJ:>X (BM) T?JS53fr*. 
so [0 19 8] mm<D£o\Z, T FTRtft JMt«£/t* 
5-f >t©^#gB^©«n7t*jS7tr^fcfeBM3 4# 
»4 1^««TacOBMi^'f>I 

*. 116 4H ^4 1ilM©/^;KO»iIiT* 
-5„ 0^©«}:5iC. ^20At20B, TFT33. 

msnT.zr^y iz.z.n\tf— h;U7-f >3 1©^ 

M3 4*i|S:tte>nT^5. 

io [o 1 9 9] 01 6 5«, w.a 2fmm<Dwmrt&— > 

S^J©«^H^2r, S^H^WiB^Jtf-y^ 1 © 1 /2-ftl 

gg©^^tC«. ffiS(cK^T?)3<l©®^l 3B, 1 
3G, 13RTlffi0*7-I$i^Mt^). 
ttjE#»£i5^#T»S;fc«>. 1^3©fi7j^©«^(C 
it^T. 3?jE©IWIBS*S0/jNS< Utt<Tt>, #7jfe 

tEi*j«-«isn**ft^o«i^&#u<-r-5©**«ii 
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0±fflCattUfcg5ifiXtt«*-05iJS:»J«lxTElR]»f!l 

[0200] 'A\zmm-t^4 zmmm\t* mfauwm 

ft, 118 \Zh7FLfz£.O lZ* 2®.<D&&Lffl(T>mM (± 
[0 2 0 1 ] S&ttttQ/f^JMffi&Sn* 

-rmTSD. (i) *««4 3^jewo^*;w«iss. 

(2) \**<D&tim&7K-?. 0167© (1) tC^-TJ; 

JWPSrfcJTr*. fr*3. ^ig64BTFT 
£«1 7«fcJ&J*UT^*a*, CFM1 6#JlC^j£U 

»W-*&E#«&<&*. Z\<Dm&6 4<D&ft\Zlt 

KA«f#&Uttb>fc«. SitEl6j$!©J:3fc*£tt, 3*1 

[0202] 0167© (1) KjjSUfcSM Z^Mmx 
KJt^MfflWtag-fe*. H l 6 5£^J©^T|i|8£f~A°*;u 

016 7© (2) fcl^f *«*0!ltt;i©«fc5fcHH* 
JSPft-r^fcJ&OWiST**. 016 7© (2) <D^MM 

Tia. 5§e6 5*jg*-r*»iB©ffcx^— y-4 5*jB 
*s nr tc-t ;wp*««t? * ft <t t» ^ ¥Ujft«t« ft. his 

KB1 6 7© (2) ©jrtV1*;U£S!!f£L£i&S, -t;i/ 
JTO±0. 0 5«m©»ll:f51i^fc. £7c. 

x^-t^itts c ticttiEt) ofti^tf. mmizz 
v-&mAZ-£T&i&<Dwm£mm\z7><— v-z-tji 

[0 2 0 3] 016 8 fcf(§4 3HSS^J©^^^J^^T0 
T&D. (1) «01 6 7© (1) ©fg4 3mffiWz& 
tt*£S6 4£, Mfttt©#f4Ttf^fc§^g6 6iL£ 
fc©T". (2) tt016 7© (2) ©^6 5J, ffijfc 



(41) 

016 7© (1) <h (2) C*31AT. 3&@6 4X 

■?b>)27><D®m&+mz% : tz-r&. z.n^mmmx 

[0204] 0169 fem 4 3HJfi«03E»«S^-rH 
T&D. 5^6 8SCFIS1 6fC» ?£®69£TFT 

£«i 7fc^-n^-*n^^L, fns^«4$t§uiT 

t^SatbT^S. MI:^l>T11^4 3^^JR 
Uft#. BftiMfflffl0&& 016 2©?&g2 

0 AT-t;HSSrM«Tft z. t h BftgT'a&fto 

[0 2 0 5] MIC. ^4 O^tfi^J, f4 3HM^JS^ 

4 3*j6M©*jB«Ttt» mm<n±mm.mziDtziT9i 
m&Mf&istztf. &m&wmv>mm&(D~mz<D?)-wtfL 
Tft^tfcpjfgTabfto mz.n* m4 imt&mRTsm4 

1 £%0<|a>3&g 6 1. 6 4 ~ 6 9 £. ii7fett©tt»T", 
ftI*OTFT»». -r^to-fe, 016 2©#HS#^6 
2T*ra5»KO*PJ«Lfc. iMtSfiOiifc, VA (Ve 

20 rtically Aligned) ^©±5 1 TO*Bfc«EEJ&*iQ 
fc^TI^&^ll#KIS£^Tft^fc>^ft./-VU 75 y 

"b»n3tttstAyi:ra)Stc*&^^. fox, 

©<fc5ir, TFT©«»<0**aE3ttttO»IBl?B^, H 
JStJSfflgB© H U"f >A*X, y- h/\*X±K:fctf9:tt&^«fc 
pfCbfc. itux!5©iir>. jS3t«**«ntf-?-n*:^ 

JgJ*T**lj£tt, Hi 6 7;&>e.Hi 6 9fcjRLfc*4 1 
^Jg^JRt>*-?-©^^J t feSfflpJfgT** ft. 
30 [0 2 0 6] I4 33HWT11 Zfyy{7-?bV?X\Z 

SrlAO^^-frftiilC^ft. L^L. «ffi±iC^®2:^ 

fig-Tfti:. ftfULfcX^— y-©-gpa^E±tcfi«rft 
t^L<Tftt. ^g±tc©ftx^--y-©/t#>-tr;w?# 

^©^©^•fe;i/J¥^# < 13. o . s^tf & is. t*©ra 

^tCittHJi-ftm4 4^)!il^JT«. ?§e©/? 

[0207] 0170(1 ^44 nmmart*)mm& 

^■THT»D. (1) *»ta*ATffl|OTFTa«l 7 
Sr. (2) ^'ffi*5iTml©CFS«l 6*. (3) WW. 

^stTfctt^i<&^-r„ 0170© (i) ms (2) ic^ 

SnTH5i5C. CF1I1 6©fll 2<D±.\Z\$& 
so ®2 0A«Sn, HHffiittE|6]M2 2WMtiL-2nT 
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33 0. T F TS1S 1 7 ©US 1 3 ©JitCte^JB 2 0 

20Ai20Bll |r] biflic? 1 m mT, A'*Jl/ffi^6JI 
fcB# (effluent & c tB^t^i -5 (cffl^iET £ n 

©B^teil^Jli^^ig©^ SWUfc 3 (imT*5. 
HI 7 0© (1) tC^-TiO^, TFTS1S1 7^7.^ 
— tJ" 85£150~300 <B/mm2 ^fljfs. C F 

»«i 6 \zmmmwm\z&r) jh&^jsu tfts 

«1 7(CiClAD^*-5o (3) fC^tJ:?^ 7.-^- 
U-8 5«*SS8^T^@2 0 BCD±X(J2 0 ACDTtfi 
B-T-5. ^©5t*«. £jg2 0 At 2 0 B©gB#©®*fi 

(3) ©ttffiT'&n«> 

@2 ob©±x«2 o AOTTic&sr-sx^— y-t^ 

©JP*T-fe;Up7&*&fffl$tt5. ??@2 0Ai2 0B^ 

y-4 5«-t;np(c^Stf«t^t?iS7. 
Sit*. -t;ujp*«3fa©*«t?)^:€r<tt4^tttatA. 

[0208] ii7Hi, x^— y-©fSrt&®S<h-fe;WP 

©H8«£^TI2T-£3 0 1 0 0~ 

5 0 0i/mm2 fttUf, t^f tt4/im±0. 5 u 

££?&3rf 5-fe;wf©&£<h7.^-- y-©wtio*ii 

7 3(C^-To H©«SiR*»6, WOB&m&l 5 
0<@/mm2 EtTTtt. m*t:*H^Ttre.35«*^b^-r 
<> 3 0 0I/mm2 £(±TH 51-3 SB £** bTtTS 
j&*3B£b-*»T<^. ftoT, f&ft^Sttl 50~3 0 0fi 
/mm2 /5*ftjgT&3o 
CO 2 0 9] «i**A^;KOfilI§T. -f ^->tt^ 

J: 5 tc-f *>*V1*;H;:igAT5 £ <h 1 J; Df£HA°*^ 

[0210] -t-ofcft. e:n*T?©iiifi«T»MbfcK 

#©&SK<:*>S&*ffia£Ktt*::£a«BSb^. -f 
* SrftfcttSKtt, 2^0*S*5$>5. I'D 



(42) 

©t\ »«!W^'7 7>x^7-;U7.^0'5*,CD»tSc^t: 

■rsiRfctt. ggst:fc*tta«?WKMi*-ra - taw* b 

fc* * > £ £ £ 5 ic & 5 . £ SB 

[0 2 11] ^ LTtt. -f 

**fi«l t bTS30a»S#«E l/THH * > £*f£T S 
© J: 5 Srffiffl I" S ^ £ b d ©«fc 5 
T£o tot, ^nf.©*Hsf*ttlt5. lt>© 

^*>&mtmt£tt-cimm2nz>'(*><Dmmiz!&K) 

[0 2 12] ^fl/^HT. I@7. 5(im, H«« 
1. 5/i, &SW©M«#1 5<zm©g$e5«l£JgJSl,. 

^Lfc/t^;uT«Dffi©-f *ymmas-2 o o«rw«fflb 

fc«©-f*>?Bft (Wipe) *Slfebfcil8*S:H2 5 
40 3 (C^To El 2 5 3 Cl&HT, ^JCT« 1 5 0 0m J © 
*^«9*Bg|*b, ^JDT«^7^>X-fM0. 51 

FT«i7 5 l 5>X-^;Ut-t*^-5-f h^^JPLfc. fc 

«Hri*^*Jt««tUT*-r. ffifflB#(C«, 0. 1Hz 
©1 0 V©H£i££EMnU ffltefl#©)SS«5 0° CT 

^©^*^e>, -r>>®*^^®5i©wftiic^^ 
^u, 2 o omm'&o^ *>®m*. mm&ft£>tz\,*m 
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[0213] mft®*wM\,tzhv>ttoz>9m* 
%i4 ommm-vte, ^^vhu^T.-ecFam 6 

©ffliJ©g£igA 37 - > £ £ #|/& £ L T t»4 ifi, 
[0 2 14] t£*©Ig£fiJfflLTCF 

iiijnbfi^cDT, s£jg/^->©j£j*©7iSD©:3 7> hit 
*fijfflUTCFS«i G\zmw\z->*m8.tz>mM 

m-Z&Zo 017 511 S§4 5*M0iJ©CFa«©^jg 
SiTiTSS. 01 7 5 CO (l) K^-f <fc?fe:. $4 

(CFtttlB) 3 9R£3 9G (teiC3 9B) §rH^«tC 
Mt^. fit, -t©±K, ^y^VMJ^X. C 

feS(C§|g^->5 0 A£JE>fiJtL, -?-CD±l:lTO (if 

wnm) ^79fvhu^xoa»B 

[0 2 15] 01 7 5C0 (2) tt, ff§4 5HJg0iJ©CF 

*. CFW3 9Rt3 9G^MtnH S§ 

SgC99$#tt C F tt|g**mfc* < 0 ^© * £SJ=® 

[0 2 16] JS4 5^jfi«©«iST*ntt, CFX1£© 
V>moffi«fct>j8BS*»»|j6?I«T**. 017 611 
SS4 6Hlfi«©^*;HI|jEfS*THT**. ^4 

CFXfil 6©H*©«j28B, -TfetJ-fe, CF 
SM13 9-R, 39G, 39B^77i''7MJ?X34 
©*tfB©a»t^fi5 0£PJ£U T F TXS 1 7 11 

CF1S1 6T#B3R©iK€fB©**|nrr-5— »©a±K: 
*«fcl/fc^i8*»J*-r*»^H a8 0iH8il:*t 

«t5A^^->t&*©T?, TFTisi7i:n mm 

[0217] |g4 6*SS#J©/^;MgjgT&ntf, ^© 
*j6tt6*fc««tfpJtST**. £TF, i4 6«Mffl 
CFM£©tgi£©#J£!aBJ-f-S>. 017 7*^018 2 



(43) 
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017 7© (1) T"H CF«tJ]g3 9 R£3 9G©P<mc 
■J^yZ-VhVPZ (BM) 3 4£Ktt*"b©T. BM 
3 4SCFWBB«t0flK»fi£L/. fffllHITOtll 
2£fl2$-f£., BM3 4©ffi*h&t3SiB£fc*. £©*£ 
fc, BM3 4tt»SittfT}K«'rSCtA*aSb^. 

[0218] 0177© (2) TH CFltl 2 ©± 
^JS/j:t*T»^BM3 4&Mf&V, *<D£\Z C F«tBg 
. 39R, 3 9GT-*7-7-r;^5MUfct', ItC 
FS13 9RT^7 0 4MU fCITOfI12 
io 017 8© (1) Til CF11S12©! 

fc&Hfc<!£-e#^BM3 4£»JSU fWitCFffil 
39R, 3 frZZmf&Lfzm. BM 3 

4RtfcF»]iB£wi.©i»iB. «^.«¥a^b«fc«efflsn 

4i)!gT^7iJMl- Il:iTOtii2S»sE 
T*. 017 7© (1) tHttC ¥Sft« 

£CF«r8gJ;9JiK«r£. 

[0219] 0178© (2) T*H C F Slg 1 2 ©± 
l:^fi©SS»CBM3 4£&J|g&,h*TJ&j£L, BM 3 
4tcm&S<fc'5tCCF1&jJg3 9 R. 3 9GT7J5-7^ 
20 ItITOMl2S»s!it«. B 

M3 4Kfifc5CF»IB©ffi#rt*3gjBK:ft*. 017 9 
© (1) TH CFlfil 2©±K&JBftfC*HBM 
3 45Mb, *0±lCCFaMB3 9RSMlfct, 
CFWI8 3 9RtSf«CS«fc'5JCCF»)Jg3 9GW 
L/» I TOttl 2 5MT5. CF»flgrt«S&4 
BB#J&*^gK:fc*. - ^fi«)i!»l:BBM3 4*t*t) 1 ft 

5®jS^-y-^^©T. i^n©*7— 8tag# 

so [O22O]0179©(2) TH 0 1 7 7 © ( 1 ) 
T, ¥ffiflS#7 1 iCF^J|3 9R, 3 9 G©— ffitm 
ttZ&olZMl&T&o ¥ffifls»7 1 £CF»fll©S&* 

aBaa^eicfc*. cntccto, ¥sft«7i^g0 
i To«s©±k:ifia«»-e^ies»«-r-&«*iJiwr 

[0 2 2 1 ] 018 0TI1 CFIll 6fcCF»Jg3 
9R, 3 9GT*7-7^^SMbfci. JEJC I T 
40 0««1 2£JgJ$U -£©±£BM3 4T3gg&»J« : r 
■ *. C©*^%>ISttJtllPUtt^. 018 1© (1) T 
H CFSfil 6ICl^BM3 4ifc^bfct, I TO 
til 2£fl2fiJcL, ^©±fCCF8JJJg3 9R. 39GT 
fc^-^-r^fcJgJfcf*. CF®Ig3 9R, 

3 9-G*m*aT^jgfrs. zwm&bxmtmmvts. 

[0 2 22] 0181© (2) Til C F3S1& 1 6 IC^I 
UBM3 4S:f^bfei > CF®flg3 9R. 3 9 GT7J 
7-7>r;i<*£»Jj£U MIC I TOti 1 2 5iB)iL. 
so *-0>±lc¥gft#T%& 5 0 E 5:^fi!c-r.5„ 0 1 8 2 © 
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(1) Ttt. CFlSl6l:iT01il2SML& 
-tO±ICCF»jK3 9 R, 3 9GT*7-7^fM 
SJBlSU BM3 4T??£*Mt5. 

[0223] 0182© (2) Ttt, CF1«16 (d» 
HBM34*»dEb&«, -^©±(CCFfetJJg3 9R. 3 

¥S(C-r-5o -tO±t I TOlll 2£Jg]68U SICB 
M3 4*»)SU £SiT*. 01 8 3tBl 8 4te. 
&4 7&mm\Zt$Vtbtl 1 y-'7J)l9 (CF) »1£©S! 
SXg^SiBJT^STS.^,, £©CF««tt, l**-f> 10 

[0224] 1183® (1) (C^-r«fc5tC, ^7X1 
«16Srffl*-T^. JfclC. (2) fcj*TJ:3fc, ^57 

(BWb : 1t±A> h^CB-7001 ) 3 9 B' Sri. 3 At 
mift5. (3) (r^-T<fc^(C. H*OJ:'5tt7*h 
■^7,0 3 7 0««Efl!L;&:7* h U V^57^ffifcJ:0. 

(B) H^gB, BMg&£.O^jg2 0 A©gK#tCB 
»fll*»j£f*. (4) IC^t±7l:, l/7h'ffl 

74)i>?m®m (R®m ■. ^±a>m3cr-70oi ) 39 20 
y^77^fe»r«fc 0 1/7 k (r) bmsss^ 

fi2 0 A(D&ft\ZR®m&W&L??>. Jgfc, (5) 
TckSlC, ;?U->ffl7^1^ffl8fIS§ (Gll:f±A 
>h§2CG-7001 ) 3 9 G' 7*1^7X737 

(G) BXffi. BM«&tf£jB2 0 A©«»KG»liS 
JgfiTrS. JW±©Igfc:J;D> B, G, R<7)#H*a5tC 

(cf) ttiBa*-n£tt. b 

M«SI^fi2 0AI:ttB ) GRtXR©»IB*«3Jia* so 
oTMSnS. B, GRtfR©»IB*«3Hfi£o;fc« 

tet/uiiyt&mi&vti^mfflftiztez. x\z,.m 

Ti$l. 5jtzm^*L, 2 3 0° C©t-7*>T1^ 

.toriiirr*. (6) tc^r^^tc 

l/y^ H (*^^tK:CFPR-BKP) 5:7> tf >n-^-T*<] 
1. 0-1. 5 nml*g, ^'J^-^U ^^7,»« 
1 6©flfffia»SCF»j|g£ffil,T, 3 6 5nm©&ft£ 
■^tr^HS: 1 0 0 0m J/cm2 ®3t-T-5. B> GS « 

©a$£Hc< e^Tisi/^oT, ^©rattdiSL&t^. ■€■ 

MSB 3 4 5^2 0 AWSniOT. 2 3 0° C 

[0 2 2 5] 11 8 5(1 ±!3©cfc3tCLTSlf^LfcC 
FfifiU 6<hTFT»£l 7SaS0^iD-&T^iaUfc« 
a/1^.;KDt9rS0Tfe-5. TFTg«17fcH K*-f 

LT, 1 3 (17 U y h 2 1 #Rtt so 



e>nx:fe?>. j ?-cD±(c(i^iaE(^^2 2*sMsnxu 

aSftj&*&gtel8#fc:H, BM3 4iB, 
G&tf R© 3 0©»lia<SftoT;fe 0 . JSJtttttftffT 
CFlil6©^E20AiTFTl1Sl 

[0 2 2 6] £U:»i!ULfcJ:3K:. i4 7MMT11 
CFM0 K/-f>I»gt^^2 0 AStfBM 

0 ARIXBM3 4©»jfcl8**1MlfcfcD, 3*ha*fi 

$£n, *B»j*«iPi±-rs. ^4 7^jg^j-e«. 

■J-f 5 K^i:(:Iff^MStTl^«^ttl^yX h 

Z>„ £tz, &47mMM-C\$. $m2 0 ASl#BM3 4 
©«#£CF»J&*3JHMafca<, »SW*fcl$©J!Blt3fc 

[0 2 2 7] fg4 7^J60<JTB:. CFS«(CBMt*lC 

h x -f * * ggs - y x > ^ l k ^ 

tmm<Dfimx&mtM&#?\zBM&MrfL-rz>mmm 

T**. 118 6(1 14 8|&iS0!l»;:;fett*CF*«0 
SigXS^SiBJ-r4 0T*O> 118 7tti4 8SlC«J 

[0228] $4 8^mwt. &m\z*ti&?zm#\zc 
f * fita-r tc b m tc*f jst ^ gp^ tc © * c f mm z 

Jt*aTBMS£jg3 8 1 £^j5rr-5„ ^(1, ¥fi{b(i-&-T 
K. B18 6«D(1) K*ti5C ITOPl2€rlS 
«L.' ±B2©Hfe#vSau^x h 3 8 0^rJt^©^$. 
WZ.\i%l2. 0/zm~2. 5timtff5. fO±T*ff 
M%yt\s-Cm®.TZ>Z.£\Z&Y), 018 6© (2) ©«t 
Ofct, BM^E 3 8 1 ©±CBMl/y7 h 3 8 0 ilfe 
fcn^W'f ^n*. BM^g3 8 liBMl/y7vh3 
8 OOMTjTBMSr^C-r. 

[0 2 2 9] i©«t5ttCF*«tTFTa«Sfliit)^ 
tttil 8 70 (i) fc^TiSfc/WUfcaiflsT 
4. H18 7© , (2) It. (1) ©,^IS©RSB»©ffi^: 
0 . B M l/y7 N 3 8 0 (iT F Tit 1 7 C8« 
tti50, BM^g3 8UBMl/yXM8 0ffli^ 
T?g«l?fl©SE8lt£&5ELTH5. -T^t)*, BM?§g3 
8 1 iBMl/y7x h 3 8 0 ^'X^— y-©tSSiJSr*7c bT 

[0 2 3 0] £t±KMUfcJ:'5fc:. ^4 8HJi^JT'« > 
BM*rt2->->V?%,&&m±<eLmififfiW\ZttZ> 
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h zmm LT#iS@7ttr =fc <o >\9 - y - > ^-y-f \z B m 

[0 2 3 1 ] #lC, »4 8ffcK«TCF»||g&mtofc£ 
^381 £*©**BMibTfiJffl^*«£»t9rr*. 
818 814, £4 8£lBfl|£«l?«CF£«4)8jfiX8 
^iKB^-r^HT^O. B18 9HI4 8 HJ60!I©A*;U 10 
«ifi£jSTgn?»*. 018 8© (1) 

BM©^#tccF®jjg£3jiafeT7££«i:A,i:jgi&b 

fc^3$B3 8 lSB^f*. #tC, (2) [C^f<te> 

±E©aw¥«fls»»*^tr>3-^-"T*9i. 5 

ymiftl, 2 3 0° CTmWXK-^bfei, 
ITOll2^Mt5. II:, (3) tc^-Tcfc^tc. 
#yll/y^b (->yW7 7- f-X hHtSS:SC-181 
1) £#51. 0-1. 5i£ml*U 
h'JV^57^ffitJ:t)^ie2 OASrJgjST*. B, G 
fttfR©CFWIB£3SS4afc&e3 8 1 tt. 3t*Ht 20 
^*£jIb&^©TBMi:bT{lUIlT-5. d©£5t:b 
T^bfcCFiftl 65TFTI^1 6 tX^-t)"4 
5<&^UTa5D^t)-a-^CiiCJ;D, Bl8 9(OJ:ift 

[0 2 3 2] 14 7 14 9^SS0ijT«, C 

7'^f*o, tos na ^iimb semis 

Jfi«T?»D. 10©CFHfBg, ^ftWCttB»flBS:BM 

[0233] 019 0(1 $5 0$ttflC*l*«CF£ 
«©SS!igIig£iaBJ!-r3@T&D, @19 1li^50i 
S£«sj©/^;i/«ljgSr^TSTf*S. Ell 9 0£^T«fc3 
(C. «77l«16±l;, R> G (*±A>htfcS:CR- 40 
7001. CG-7001) 0 2feCCFHtli**)S« ) *#S!B!® 
T^ttWHg (*±A>ha«:CB-7001) £7.fcf>n-*- 

fcb<«o— 9*&flJb:/u^— ^-rs. 

-?•©&, ^7XSS1 6(D&ft£K). 3 6 5nm©$g 

S^tt«n«*3 0 0mJ/cm2 Sftb, 

*t!$£ (tt±A>Mfc»:CD)T««U 2 3 0° C©*- 

:/>t- 1 P#[U]jtf7. h^-^-r-s. ■?-©&. ITOI^ 
Kb, SKSfiKfaBtSJBJSfc-r*. -f&fc*., R, G© 
C F mRtmtiL SnTt>4f»8Wl:ttB Wig s 



<?<? 

©**«»t:ttR, G©CF8Ml«:J8jSbfcH«fc5l;:b 

[0234] 0191© (1) (C^-f«t -5 t, jSJt-f S 
£vg©S5/U7'f>3 1, 3 2©g|57>^, TFT©SB 
»CBMtLTBWB3 9BAtMSn5. 01 
9 1© (2) 14. (1) <©£»©n«fl-Sifc*:bfcB-C 

flg) 3 8 2©*i£, TFTII17©/U7'f>3 1, 

[0 2 3 5] $5 OSSJfiflm*. -«K«57t«S©g, 
h, iHUDSiUW. B»fflf>Rttfli>G»BTf»*fc 

©'>&<T«fc^) CFfJg, !«7t«[fiSia*©S!^CF 

fe©tt»RD#5teLfc<<»*WT**. Hie. -6 
a dS^gSO&ST 7-f ^>h7-? ©HSU blufi 
(SJ§>tT«-«(CB>R>G) tttt£J8fr>. PHRA* 

- > t * tc t 9 -f * > h v - i7 £ r 5 d t h X 

$>-5>o 

[0236] 019 2 it. £5 1|&16«©CFS«©« 

&£ttmx'$>z>. ^*©^ B B B g^ssTH, #9t,x 

1£1 6©±IC&JgK©BM3 4&J&JEKU -?-©±tCCF 
Wtt&»jftU *©±KKfc I TORe&£lsT(r>fc. 
dtliCttbT, ^5 lUSS^JTH ITOK©±KBM 

zBtfLTz. ms lmnmz&^xit, znsxmwL 

1tfkmm<D£o\Z, #57.««1 6±(CCF^Sg3 9$ 

sas*LTt>«k^. SHj/i 1 Ton 2*i$.m 

b. ^©±©B*©ffi#Kifi7t«3 8 3S»J*T*. « 
AH ITOI12^7X^^lT0. lymggT. 
A-y^b, •?-©±(Cii7 l eSi*i:bTC r £0. Umg 
S$0|-f3o MIC, ji?tlSJi©±{*^^XhS:jS$ 1. 

5 ummm.7,^.>n-vmtLE<DmMi3mx^-\zmM 
b. it>t)g©A^->©®7t. a*, ^v^ytf. mm 

^ff^K Mftm3 8 3 ii7t^3 8 3ttCr 

TSSflttt-C*?), I TOIl 2«t©gMlB« ; b7C#^fc 
»«^(C*5ttS I TOM1 2<D&tn£&<-?Z>t 
^5 I TOUl 2^***3 8 3© 
^filctt, i'Wio^teT-fToTfccfc^. #I;U;£. «£* 
*teT$.n«, IT-OKI 2 ©f£ISIf£, 7Z-JHT1 

*ft**fr^c rR*fi)c«i-r**«. $g 5 1 mmmxit. 

I TOIl 2 tC rK©fiKK£-SSl^T^bTfTO 

[0237] 0193 (4. 15 1 MM&KDC FS1S©^ 
Mm&mTmX&Zo 019 3© (1) Tli, 3 0©C 
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3 8 4*f{fiLfc±t. I TOI1 2 ti83tR3 8 3 £ 
J^fiEbX^-5. HI 9 3 O (2) TH 019 OTSiW 
UfcSB5 OH>fi«tra«ir. 2 0©CF$fflM3 9 Ri 3 

TOIl 2 tJ63tBI3 8 3^Mt5. 
CFiO«ii*»TfiT»5fc». ITOlOlrWi< 

[0 2 3 8] jgftgl 3 8 3 (D~T<Dmm 3 8 4 Xte 

3COT©iI3 8 4Xtt3 9BtLT, SiS^<Z)<£^* 
[0 2 3 9] 01 9 3© (2) ©«jST*ntf, 

3*h*>fi«T*4. 119 411 ?S5 1^E0<J©^ 
#J£^X0X&<X MftlSlXIC^TSl'^T. hfc*6. 

b ftttuji <om $ & ww-r 4 x y- at * c t 
[0240] |i9 5ii sg5 \ Mmm<D^mm<oc¥ 

S«S*TH"T?**. ZKDggJfifllTtt. Sg 5 1 SffiWc 
*3^T, I TOIl 2KC r £j£KU -^©X^l^X 
h*Sfcfrbfc». M9tm3 8 3S/1?->r>^LTl 

Afflux, si 9 6<D£otmm<Dn*)it>mm2n 

So 

[0 2 4 1 ] IfU 7^ififlfc£T?Bi91Lfc«fc5fc. CF 
1S16TI1 CFH«:Jf*jSbfc«. 7W)V®m&Z 

<D¥-tB<kM*mi6i>T&wz¥-m.tzi,rzWLi toioi 

11 2 *#j*bX^fc. b*>U xe©jBBS{b©fc»^ 
& CD 1 £ * b fc t> © £■ h y ? =1 - h * b © C F £ t 

#£b5©T, I TOIJ^V^ 'J >^b;t»£\ 7. 

IC« I TOi«l:ft<COCTLT ) ftCFOBCDg* 
©g&ttHH ITOWIlr^TLSo. Z\<Dtz#>, 
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I TOBtlCtt¥SfcgB#© I TOM 
«fcD*£fc«ra#*^Xl>S;ii£fc*. 

[0 2 4 2] Z.<Dtztb. CF»«±fc£flIEl6jlM*8Mi 
% 5 WiBJgiJT &*J/EPWJ«>&» & 7 'J * a 7 

tf. i*©1»#*»6CFJIfcA9&tr. Aoa^*a»4 

7 u ^-^ sfr o x t> ftg&tcs o , <a*stTfc«k: tax 

*XEiai«lSffiK^U-^ftfS:*i;S-ti:4. ^u-* 

io C, #CFP^©ji^PAft£*©j£ftJI£lS:tttUl d 
tlJC ^OBBlpJ^cD^JODCFH'v.O A 9&#-«6&ltT# 
*«t3KttS. ^cCBiWrsSB5 2H16WTftt. BAM 
0*JWO C F H'v© A B ii* S Bfrlhf & tz ib \Z & C F Pal 

osciattfcwiiis^jet bxfijfflf*. 

[0 24 3] 02 5 4H S5 1 #1J&S0<J©^0<J© C F 
S«©KfP*teS*f HT**. (1) «. hy^a- 
h*Sb©CF»£T&D. RGBCOSCFl^MS 

fclrtlffl© I TORI 2*«»JSK3nTM5. (2) © 
20 J; -pic, #-/7* M/yXh 3 8 9^att?i. (3) 
©«fc3K. #5Xg«©<BJfr£^*l£!l»U JUfcf 
Si. (4) ©J:5fc:jBftlR3 4©8B#K36S3 9 OA* 
M^n§„ ^3 9 011 SBSfilftOgffi&lCttJg 

aocFSi^oaA*B&ik-r*. sic. *i*5ixe»nfc 

H*©^lCgg^^nfcCFStS{BiJ©?§@2 0 A 

[0244] *%m<Dm&m7r;m&<Drt*)\,ffim. 
iz-D^xmm vtztf, z\<d£o wt*)uzmvrz&mm 
zmwrz. ii9 7d *mwoWi&$ki*mw$:&m 

0x*-g>o sigsic^Xctptc, IS/WHOOC 
tts^ffii i ia«*t>, cin^xittBjbfe<j;e)(c^^!tf 
tt*^»x-iEffi^e»fciw«c< , 

<£ 4 b * & b \z AHfttShffVM. % Z. t #X i 
S^*;H 0 0©«S(C«, 3t«l 1 4 i, JttSBl 1 4 

x-2>fe*©7-f h#-> ^t. 1 1 3*^tte>nxt^.- 

[0 2 4 5] 019 7 IC^XJ: O \Z. C©S P D D Xtt, « 

40 ^t,^u->i i o©^^@tePitg(c^oxfeo, m 

mzfoCXmSKD'TJ ilTfc, ^S©^^7. 

mzZ-t^iht^X-i yT-tfWLVZtlT&t). Z.(DX 
<i y^©«!8SttmbT«S!©^ ^^H t bXS* 
SrfT^*^ ^S©xi , X7 f l/-1' 1 i:bXS^^fT5^$:^ 
«3»A*«fc5Ka:oX^*. Z\<D£otiV}K)®:X%:'<=TO 

50 (JiKB^^^IilgTSo 
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[0 2 4 6] *%W<Dmik&7K&W$:Z. ©<fc?&§S &\Z 

mm i>tzigi&<Dm&iz-o^Tmw-?z>. fi£#©*a»* 
>a«ic»r*a»ft*«*e < & o «ja«*«jac < t» t n 

■««RKr * c t «t < ja a -s fc«> z © j: -5 i; 

ftn. Hi 9 7 ©J;5&®fB a pT(2^igB©:ft^;£©J^ 

[0 2 4 7 ] ^n*T?»WUfcll*6WPtt, SHft£££ 
LT4o©90° f LT 2 o 

SEifi]£9 0° -ro*fioiitt*4o©««t»Wbfc* 
©x, Ei^©^*^-rnKS€UTt>»trafitt*u 

T01990 (1) fc3K-r«fc3fcE«L-fc«&, 
[0 2 4 8] cnicMLX, EMft 18 0° jj&vmtz 

9© (2) lc^1"J;5tc. &je/i*->*Hffifc*W>© 

[0 2 4 9] jfcic, *fEW©«S*^S«©«iSlSK: 

tt. 02 o Otc^-Tcfc-ptr, lio»ii5 0i, 
- 5 0 2, nf^MXttM)»|£xa 5 0 

3. mTftMT.M 5 0 4 . SI1MII5 0 5. H* 

m«»isxg 5 0 6, Rzfm.&&xxm sos ©i«Tff 

B&xms 0 6©«T, 3BBJgj£XS-5 0 7 SRtt*. 
[0 2 5 0] 0201 <fc 5 S?e^fi£Xg«. 

Uy^hifl§5 1 It, ^Lfcl/vT. h£$»£T 

?t?z>&m/V7->mytxM5 1 3 1; ?$g£<w©g&# 

Xh^-i7l§2 1 5T?«|j«Stt4. *l^«S«TBiW 
tfciptc, i©«©XSTffton*BWBI»J*IST 

fI§5 15Ttt, *n£#*L-T, -*<58ltiSaT?«i 



(47) 

[0251] k*^ >mu^tLxm^^r^m 

rittaJi^fctt, 0 2 0 0 ©H^*ffi^)SXS 5 0 6 
B2 0 1l:iSlftOH, — h 

$,Tz>z\tbX'Zz>. 0202a, CjJSepbijt^/i:? 

->£^EScT£7jS;£:^T0T&£,, 0 2 0 2 tC^T<fc 
■o ^/1^->^APRl»BgK©7U+v^^O 

IK6 0 4£#j£U ^n*)IR]|Ht*tfn**:*ftD-;u 
6 0 3<DSICl£tl). R1U7-7^XO-)1/6 0 
5, Ki7^n-;U6 0 6RZfQ19l7>7—?6 0 2 tillft 

^>1i-6 0 7T7-7^XO-f6 0 5±(irBT$n^> 
t, K^O-JI/6 0 6iC<tO§l^#«$tlTT^yi' 
xa-;|/6 0 5±fcU5-fcJ8M;£ft, SBB^nfcWflB* 
6 0 4K1E?Stt, CilK6 (MOfiitBlClE^S 
nf;II»Xf-/6 0 2±©S«6 0 9tCte¥$ 

t n b & bt^/^ - > & wttnd 

[0 2 5 2] ^(C. ±TS«SftS'0^*J-&fc«O. ttll 

^^^©jKftroaAjaasiftwr*. 01 sxmmv 

FT*«&as?)^to-&fca. tta*8EA-r*#, vai 
t FTMffl lcd it-tjimam < . *sa xoitra** 

[0 2 5 3] 02 0 3«, W B -f>yii'y 3 >ftAi 
B©#lfiE£^-t0X£>3„ n©S»©l¥L-HBJ9!te£i& 
ifcS/^H 0 0©^SSEAPtaA3^^^ 
6 15£SttU *ftK?SJPffi^>^6 1 4*»6»SS 

6 1 8£8eiSIU #Stffl©*S#>7 r 6 2 0T»|/t* 

;n o ort&«ffiUT*ft**aAsna<-r*. s^p 
40 .nisna. 

[0 2 5 4] SB 1 ^Jfi«Ttt, 0 1 8 (C^f cfc 5 {C, ^ 

®2 Oliil^Tr. a°^;H 0 0©fi3aii¥fT^t*(*]tc 
ioT^fc, -ZtDfztb. ?^Bl©aAPl 0 2 11 ?§g2 

oizm$Lizrt*)HDmm\ziBLV* mp i o 3Hi$AP 
i o 2tfwuft>tiz><DtK-%m<Dmm\zwLVit. mm 

IZ, 0 2 0 4 © ( 1 ) Rlt ( 2 ) \Z7F~fJ: o\Z. 2 

oiMMMfcT. a*;h o o©fiiatcTfTtt*iSit^o 
E^t/-?^;u©ftjatc:|gtt, i 03(iiiAP l 0 2 

so t>m if *> n z © t s.mm © iz m vt z> z\ t &m * v 
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H. Site, 02O5l;stipl: t ^e2 0^v^tf^ 
T"&Z>m£b, f&HcoaAP 1 0 2tt. S&g2 0©Mtf 

s*(^t^iS7i/t^;u©ia(cigit. 02O6 \z7jk-? ct 5 

fC. S^P 1 0 3«ftAD 1 0 2^|gtt?,n-5©tS*f 
[0 2 5 5] Z\Z\X\ m&<D&Am\Z%mtfmA?2>Z 

^cd8B#**&^ £ i T, IISMAttl^jH Z. t £ 

*BbTjr>&. ba>u m&tD&Aattfinzizmmtftt 
^tz&z.'h&ft\zm.m*mALT^Tb5£3.-fz>z.ttf 
■z-gtifr^tz. z.offiMzm.fetf&zt, ^~?nmv 

gSTtt, 0 2 0 7 J; -5 tc. m^m®. \2ifJ 
*7 y 9 V N 'J 3 4 (D^ffliJcoaA P 1 0 1 ttifiC: fett 
®1 2 O^tStt, £©gB#T&a?S©fgA£*S!iJT£S 

[0256] ^n*TtftB^ufc<t-5ir. ^es^'a^. ' 

X U y h & £ © h* ;* ^ >M?M^& £ m> & V A ©^ 
JUl^gBttU ^k*>^ii£fT5&^&^©T. £ 

>3MSMg^&JSK*fbTtep<, «^fi*5l*fii-T 
[0257] £-f £©<fc5&A^$©#y ^ 

02 0 8(1 VA*a®«[l/^;i.T*5. 2#C©S1£ 

l 6 1 1 7 CS*Bffillte&j£Lfc&. -#©*«[;:* 
#*3ft»l 0 ji mSS©* U O >*tl5 ^ < ^>*0 
It. -JSlZT.'l— y-4 5. ftfi*(Ci>-;Wl 0 l£ffi*fiE 
bTIiD ofr-lt. «ffi*&ALT/t*;ne«f£bfc. ■€■ 

©*£*, #'J^u-^>^BM7 o ott, fs&2fctf-fe;w¥ 
itwvzymmi 0 O^f-ttLTO. 5 

~ 2 mmOilTllfifttJ: 6n 
[0 2 5 8] #'J9U3'>*»|g7 0 0ffl^§S«<t 
9l:^-T. /^JUT'O. 3mm^fi©g:T;J£U:T-& 



(48) 

fgsrr*. #'j^i^^>«»ii©sAatJt»Ko«T 
^lt. 02 1 1 \ZTfi-tmihwm<Dmti&®&<Dm®.&.tii 
^ttms&tc&^T. m.m*9. ixio9. 9. 1x1 

0 10. 9. 1X1 OH. 9. 1 X 1 0 12<75i§£GD^i£$C 
©«*KHffT4 1~6 0Hz<D»«*ttHTtt. 3ffi 

[0259] 021 iti2i2ii m§t,mmtfnffi& 

«J#bT(^ bT* j£tiW9. 1X1010. 

9. 1X1 O'l. 9. 1 x 1 0 12coi§-&tC. -I#«L 

. To E^^«strE^A#<, mm. 

gt&fctt«<hA,£*3f#b&^. 02 1211 1211© 

0. 2 s&T©«#&ffi*LT3jtr. -n*^, 

[0 2 6 0] Kl©It^b. 'J 
' JttC J: 0 2-3 ffi{£TT3 i nil Cfc * Z. £ Ofift 

jfcic. 7x^;u-^u^>Sr?g B B B {c:Anfc«. @& 
sifc. £ ©*ssa> , # u b 37 >mwm<DM a*# 

^;HtT 1/1 0 0 0 @STJtfiSi^ffifSSffiT-r^ - 

[0 2 6 1 ] jei.±©^t^^>. ■$>)<yu5>>%®m j $>& 

30 JtWigAM^^JUtT 1/1 0 0 0 KTCtnH 
•J •> >*»IB-^SJ»OSA«S±E©.«J: 5 fc 

fr&TxmnmzMTkT'mmmmzfcfr-tzxm&mi 

[0 2 6 2] H/-f >««W#aT«tftOE|n]S^ 

5o ^(C. 0 5 5fcSLfcJ:3ft 1 H*F*ilT'?^S©gEr&) 

;ncii b feeta^ 7 ^ ;p a ©#tt t mm^mm s 

[0263] 02 1 3H VAMWil/^^ffll* 

mf&Z7rs-rm~c$>%. 02 1 sic^-r^t'. 2«c©s 
50 s^tcax-r-52ft©<i7 i e«i 1 i 1 5^ffig-r-5o ^ 
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mW. 1 2 tT*« 1 3 ©^ t* >^©7jIr]£ 18 0 S M 
flHfrKl 1 £ 1 5CD*1RWC*JLT4 5° Sr^f 

M.ftft<Dm3>h7* hfti5@2 1 8JBMjBM 

i$fcBiiiR<E«£i;*aa®W£B2 1 sk^t. 

£©$££^£0° . 90°, 180°, 270° ©7j{4 
[0264] 13216 \Z7jk-? <fc 5 EI 5 5 (C^«fc 5 

i3.&mrt*->iiWigListiiz2&<DmamtiL9 \£9 2 

3^3>h^x «i^I2 1 7 fC. 8 RgMBMftKItt 
[0 2 6 5] #tBKAte> 8-4 1 9 2 6f, 

n*«5t*o*aifr*«f8i¥9-2 945 5^Rzfft 

!K¥8-2 5 9 8 7 2^T*, 7 k'>^(C<t Dgaft#»J£ 

£ tfttt 5 d £ (c «fc 0 Slfc 4*tt*«BfeS $ it 5 Z £ £ BRa* L 
TV*.*. Lj5>U SSS, 8*, I*tiO^'J-;hTi 

[0 2 6 6] J^T. U -7 h 

tiO #H*rtT?Elfi]#*lf S«fc 5 tC Lfc V A7J5$©?& 

0 2 1 9*#BBbT»iM-r*. 0 2 1 9tC^-T<J:p{C, 
7^;i/Affift^ft©Bf,Fr*£n x . n y , 

^l/ATte. n x , n y ^n z ©6S^#J5& 0 Att3„ 
[0 2 6 7 ] ^IT, n x >n y =n z 0i#^f)i 

Sr¥{CiE©— tttt7w;i/AtP#^. B#r*n x , n y © 
0*>±%^-jj<Djjfo& : mffiW£W&. ^®«^Kttn x 
>n y T**a*&x#fiH£»lifcilfcB. fo^my J )l 
A©JS2£d £©IE©— tett7^;l/A£aj@ 

-fSdttCfcD. Brt^|pJfCR= (n x -n y ) dOU 

>£^-?rzm&\ziz. wftjsfaovf^-i/ 

[0 2 6 8] n x =n y >n z fflii^DJ-P 

©-Wtt&ffTfc&ffig^^Atl^, d©? 
-rJUASr¥tCft<7)-ttH47^;UAi:il?^. fifflg7^f 



(49) 

A©J¥$£d .h-T^i, ;i©ft©— WttyW ;UA§:iIiI 
T^^iit'ctO. Jl$7}fttCR = ( (n x +n y ) /2 
-n z ) d©U*x-->3 >*^i;-s. «P$> ft©— n 
tt7^;l/A(D'J^x-->3 >iH-3fc«£Kltt, JP£# 

[0 2 6 9] It. n x >n y >n z ©Wf&jWSOSo 
ffifflSS7-f ;i/A*. 2ifiM4£WT3fe1 : BM7-f ;UA<hi^ 

iWf^. d©7-r^ASr*^2Wl147^;i/Ai:Pf^. 
£©*£(;:«, n x >n y x#fr£jlfflte<h 
10 Pf^. Jl/A©/P$£d tfii, 7-c;UAB 

F*373lfO©'J ^t^— vs Mi (n x -n y ) d (fiU n 
x >n y ©P#) . 7^;i/A©J»$*|t]©'J^^-->3 > 
« ( (n x +n y ) /2-n z ) dtibS. 

[0270] 0 2 2 0 ft, *569J©SS 5 2 ^0iJ©f&JI 
SS8i©I)$^^1-@TS5. S1S9 1 t 9 2©-7j 

tfmrfLZ tiT^z. 1 £9 2<Dm&\z.m-?z>m\z 

20 «, SitKlfi]*r»S:<E^91*]K«fc>3a*U, 18 0° C 

0. 0 5 5 fcjftUfc^igAt* — >A«gnTU5„ 
[0 2 7 1 ] M91t92i:ll 113. 5/imfflX 

^— y-s^.bTMo^tosn. ft©ij§ii¥gtt£#-f?> 

«ft*m&ifAU iS/WI'tLT^S. 02 2OC 
*1-<t5>(C. 3g5 2^S£0lJ©ifcJ|^g§«. ^lfflfi 
fttRllt, !Sl©IE©-«Jtt:7^;UA9 4t, m&n 
30 *;n£#|j*-r*2tt©SS9 1 t9 2i, S82.©iECD- 
ifi7^M9 4i, $2CDII%«1 5i*^©ffl#»r 
gHg$nT^-5. ^*5. mi ©IE©-$lhtt7^;PA9 4 
©afflttttfg 1 ©ffl3t« 1 1 ©®JR«liia32L. 120 
IE©— tttt7 -r 9 4 (DjSffittttSB 2 OfflJtS 1 5 © 

[0 2 7 2] f 52 ^ItWKiHT. % 1 2 ©IE 

0-itt7^M9 40'J?f— >a>Ro tRj Sr-f- 
n?m 1 0 nmtbfc«^0, fa>h77h«?: 
i2 2 1t, 8PgiHE»)B#(C|5gliSte*^b*ffi^M« 
40 5:02 2 2 (C^To 02 1 7SIX02 1 8 iittSELTBj! 

[0 2 7 3] ICT, H2 2O0MT, HS^2 
©iE©-$lt147^;i/A9 4©U^x-->3>Ro <^ R 1 

tt, Ro tRj /N'^;i/©^± (4 5° 7j 

ft) . £± (13 5° 7j{4) , £T (2 2 5° , 
*T (3 1 5° ) C6»T, 3>h77 Yffil 0\Zt&Z> 
so ^S^r^fe. Ro iRl <Dm&±T'*<Dfimiim-M\Z 
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fc*R() tR\ (D^^X'^/vtzmmU^yy^m2 2 

^Mif^yitm— T&-otc. z\n\t. 0 5 5 n^me 

[0 2 7 4] 1217 fcfcHT, 45°. 135' ,2 
2 5°, 315° ©#&T% 3 > h N*U 0 fcfc* 
T?*0, 02 2 3tri3UT, D>h7Xh 
ifil 0l:^.5M^3 9° JEUitftSRo tRj ©»£ 

-5. @2 2 3l:*^T, n> h7X h*U 0 \ztez>Mm 
#3 9° «±t Ro tRi TJ^T©ftft^H 

[02 7 5] Rj ^4 5 0 nm-Rj . Ro - 2 5 0 n 
m^R] gRo +2 5 0 nra, O^Ro&^'O^Ri 

HT^fbStt, jEfcy-f X hft£0° ~9 0° ©I5BT 

[0276] 0 2 2 4 f3. #fg9§©IB 5 3 %K0!l<Z)ttcS 20 
**Sg©#tfi!c£S-t0T<fc-5. 2 ^Jg^JtS^S 
©«. 2ft©IBl ,tfB2©IE©— it7-fM9 4 j&t|B ' 

1 ©filT^l-l ijga/1^;Ua»^(cBBg$n, 2ft©IE 
O— «H47>f ;UA9 4ttjSffl**»S^KiS3S!U. 181© 

tttelB 1 cDfiiftS 1 1 ©©iRtttcSJc-f^J; o tciBBS 

[0 2 7 7] $5 3^Jfi«K*^T. IB 1 StfSB 2 ©IE 

©-wt*7^;i/A9 4©fefflHR 0 «tRi s-t-n-em 

10nmt2 7 0 nmtLt|&O, f3>h7Xhft 30 
*«SH2 2 6l:St. B2 17St;B2 18tH;8l/ 

[0 2 7 8] IB 5 2HJfi«i:ra«!r. 12 2 4 ©«$; 
T\ IBl&tfSB2©IE©— itttt:7^Jkk9 4(D'J^f- 

^fc*SS£H2 2 7{C^-f. 0 2 2 7TS$nfc^ftt 

«. 0 2 2 3 tHUTftD, 3>h7^hA«10l:ft4 40 

£S£R0 tR] ©J«S±T^li«^^^7tL/i ; fo©T 

[0 2 7 9] 

2 Ro - 1 7 0 nm^R] ^2Rq + 2 8 0 nm. 

Rl ^-Ro/2 + 8 0 0nm, O^Ro S^O^R) 
JB5 3**WT'b«jl-fe;KO'J^7 f — >a>An 

-9 0° ©liT'fft^tTfc, ±EOftttttt»fi!S; so 



[0280] 02 2 8(1 #3gHJ!©|£ 5 4 fftffifflOfta 

©«, «»/^;wtjBio<ije«i i©nutci8i©A© 

-«Mt7-r;PA9 5£. «f B B 9 /^;i/<hlB2©il7t*l 5 

[0 2 8 1 ] iB5 4^mm\z&^T, ib 5 2mmmtm 

m\Z, 02 2 8©«j£T> fSlRtfS6 2 0>ft©-H|ftte:7 
-fM9 50)|$^O'J?f—>3>Ro £Rl 2:$ 
*S , *»C«{bS-&T«ft« i tt*Wl^fcie*SrH2 2 91; 
St. 02 2 9T^nfe#tt(t 02 2 3tiUT* 

0. n^h^xhdu o\zf3.%ftm&R{) tR\ <Dmm 

7X hifil 0\Zfc2>fim&3 9° fiJUt&SOtt. Ro 
[0 2 82] Rq +Rj ^5 0 0 nm 
An • dSrHffl«^tgHT^-ft;$-&. An • d tMM^ 

n-<D±Mt<Dm%^m^tc. -e-©i&s*£0-2 3 o\z^ 

t. ^n«tD, MtJKOAn • d^RLCi't^i, £• 

1. 7XR lc +5 0nmHTTM. 

[0 2 8 3] CO*ftB3>h77M:l8n» 

Ufc. 3>h7XhOi^tH«C. 02 2 8O16I 
T, SBl&Z/SB2©ft©— »tt7^^A9 5©/P$*r6] 
©ij^5*— >a>R 0 <hRi *S*^r*fc^fcS-&T, 
PgpSte&^CSftS?:**. Ro tR] ©JSg±T^f 
Si^77tLfc0^l2 3T^li. 02 1 8T*P£P£ 
g££i;5ftgW:5 2° 02 3 1 fC&t^TPglH 

SK**4i;*ft«*«5 2° £JLt£:fcSRo <hRi©^ff 

2°.£U:i:fc5©«. R 0 <tRj lrtPl/iT^O*fl=**St 

[0 2 8 4] Rq +Rj ^3 4 5 nm 

WBtJI/C'J^r— >a>An • d&^mt&f3.ffi 
BTXftSt, An • dt«iiftfl:©±|fit«Oil«&WI 
^fc. -e©^*5:02 3 2 tC^-To ittJ:^ ftjl^tt 
©±Eg«> *iH:;U©An • (Uz£<bt\zm2-1£T$> 

«3 5 0 nmHTT'feS, 
[0 2 8 5] 3>h77 h7)U 0 tttZAmtS 0° « 

©An • d{w^^Tfc#JtT-5i, Mffii7^;i/Affl 
'J^x— ->a >©fn«, 3 0nmK±2 7 0nmB[TT 

o° ©«SfflT*^bs-a-Tiwi«{ria-<fci^*, *ji^fttc 
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[0 2 8 6] mMmiS* i2 2 8©S54 %MM 

tttt7^;i/A9 5©— #£|&Hft.&©-ca&5. 15 5^1 
MM9IC&fr>T. lftfflft©-itt7^Jl'A9 5©'J^ 
->3>i2 0 0nmtbfei^C, f3>h5X^ft 
**H2 3 3fC. 8BmB!M5lCttMKeft<£i;££ft 
S«^H2 3 4l;Sfo 0 2 1 7Rtf0 2 1 8 iJtRU 

n, mftftm^miz&mzntz. ^>h^xh 
*» i o ic**«ji*fl:aiwewK(E»coiriT©*MAfl= 

SttWUt*«. *5 4^!6«©ft©llitt7-r;PA©U 

[0287] i 5 6 mmmfr e»m 5 8 m&ttf*. ie© i 
a*. 15 smtM^&flfs 8*ffi«ic*-r«ric**3i«a* 

$>2>Z\t& ft fritz. S2 3 5I1 *f£9!©l5 
«©*S3ft*S«0*ritS*-rHT**. 15 2HM01I 

taasott; 1 ©finals 1 1 oiwce 

W2 n*SB 1 CD IE© l«tt7^Jl/A9 4 ©f^t) D fcftO 

[0 2 8 8] 15 6HJ6t»J(C*3UT, IEC0-tttt7 w ;U 
A 9 4C07^;i/Affirt77(6]CDU37^— ->a >R() £15 
Onm, ft©— fft147^;i/A9 5 ©JP277f"]© D ^t-*— 
->3>Rj £ 1 5 0 nmtLfci^O, #n>h^7.h 
ltt«i£02 3 6 1C, 8WMBMI9K:lVIIK4E^U«IB 
£t1S«£0 2 3 7lC^-To 0 2 1 7Rtf0 2 1 8 £Jt$& 

[0 2 8 9] 15 6^ffi^JT^>. 3>h7XM:^W 

02 3 8(C^T. 0 2 3 8fc*£nfc|*agtt. 02 2 3 
tHUT**. 12 3 911 *5S9J©36 5 7^J£«0* 
Hii*§g«CQ*itfi&£^1-0T*&$o 15 2*Jg#iJ£Sft 
*©tt. *fi/1*;Ui:8l©flS3te«l 1©IHHC, IECD1 
*H*7-r;WA9 4£E«U d©jE<Dltt147W^A9 

4 tiBio<H3t«i ia>H(cK:ftc!}iMtt7^;PA9 5 

SffilLftjSTSS. IECD-fft147-r;WA9 4©a+itt 

[0 2 9 0] 15 7HJ6«SJ(C43^T, IE(D-tttt7^;i/ 
A9 4CD7^;UA®rt7j(SjC0'J^-r— ->3 >Ro 5:50 
nm, ft©— itt7^M9 5 ©JI£7j|n]© U ^x-v 
3>Rl ^2 0 0 nmtLfcI^©, I?n>h57.hft 

®«2:i2 4 1 tl^-To 02 1 7&IM2 2 1 8 tittfcb 
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[0 2 9 1 ] 15 7HSfi^JTfe. 3> h^X KCO^T 
*»*ft=&«t*L&. a >h 5* h 
0 2 4 2 iC^-T„ 0 2 4 2 K^n/cF^l. 0 2 2 3 
traCT**. 02 4 3 15, *%IH<0$5 8&ffiffl0tt 
■a3R£E«©*J«*jR-reiT?»*. 15 2*ffi#|<hg& 

>o «1147^;PA9 5$:E«L, ^©ft©l*fitt7^;i/A9 

5 tl 1 ©<B3t« 1 10WfClCiE©l*W47^;i/A9 4 
SEUbfcjiST**. IEO— Wltt7^^A9 4©afflWl 
H$l©I3tH l ©®JKtttcit3c-r£J;5tcieg£n 

[0292] 15 smsw^^T, iE©-tttt7^;i/ 

A9 4©7-c;l/Affi[^17aIo]© l J^'T ; — V3>Ri £15 

0 nrru .t©-iffi7^^A9 5 ©J5$7}fr© U 

->3 >Ro £ 1 5 0.nmtLfe«§®, ^|n>h57, h 

«§02 4 4i:, 8mmmW}mzvgffiBifctf£.cz>m 

20 ftIMS:@2 4 5lC^T. 0 2 1 7Rtf02 1 8 tJtfe 
lTI!5A»a «t o \Z. ift^n > h 57 h*«»e,n*ieH 

[0 2 9 3] 15 8*S£0iJ-efc. n> h^T. M:oUT 
02 4 6l:^t. 0 2 4 6 \Z^nrzP^mt, 02 2 3 

tmcT°$>z>» ^2 4 711 #fgBj©!5 9mmm<Dm 

3©H ttsm-^tJ&iaMWfcttii lofflfc, HfiTi 
30 ft©Jg#Tsp£n x , n y , H^77[o]©HSt^& n z tb 
n x , n y ^n z ©H«&#-rSffiffl«7^;i/ 
A 9 6£K«U »ftA*;i/££2©«3fcKl 5 ©W<0 
IEl$4tt7^;UA9 4*^dmTliS^TSS. ffiffliS 
7 W )VA 9 6 © x ffltel 1 ©fi7t« 1 1 ©RJRMKfflX 

[0 2 9 4] 15 9HM#*ltCfe^T, ffi+B^y'^Jl/Ag 

6 0xi£im -r^tt)-6n x >ny <hL, 7-Y^A 
irt^lRl© U ^r—> a >4 5 5 n m, WS^frO'J:? 
f—>a >RyzS'l 9 0 nmtLfc«^©, ^n>h^ 

40 7hM$i2 4 8t, snrnKib^icBnKiE^^i: 

5SMMH2 4 9 (C^f. 0 2 1 7RtX0 2 1 8 <h 

[0 2 9 5] ddT, Rxz= (n x -n z ) d, Ryz= 
(n y -n z ) dtSifS. 15 95ISI^JTfea>h 
77 h(CO^TRxztRYZ^^S^*'-^^*T*S 

#tts«Wbfc. 3>h7XhtH-r*«jB*frS:ig2 

5 0 lift, 0 2 5 0 t^^nfcrt^H. Ro tR\ ifi 

50 ^-n^nRxziRYz^^t-s^^D-es-?). :n 
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CO 2 9 6] Rxz~ 2 5 0 nm^RYZ^RXZ+ 1 5 0 n 
m, Ryz^-RxZ+ 1 0 0 0 nm > 0^Ryz> O^Rxz 
&ffiS7^c;UA9 6«®|*|*[6]C0U^x-V3 >£ 
RO - i?£;tffr© 'J^x--> a >£Ri tf^xh. 

R 0 = < n x _ n y ) d = Rxz~RYZ " - < n x ^ n 
y ©tt) 

RO = (n y -n x ) d = Ryz~ RXZ "' (°y — n 10 
x <Dt£) 

R\ = ( (n x +n y ) /2-n z ) d= (RXZ + 
RYZ> /2 

om&tf&QiLltzSb, RXZ> RYZt'MI"^*®*^^ 
J£TF©.fc 3 £>n-5o 

[0297] Ro ^ 2 5 .0 nm, R\ ^5 0 0 nm 
T&fr^. ®l*l©<iffl^2 5 0 nmHT, mZ1f&l<D 
imm&5 0 0 nmHTf, 2 WttftfBM? ^ ;i/A©3I 

-SZlt^a^H.^ iSt^CU^r— >a>An • d 20 

£*fflW&igfflT-^t£-a\ a n • d tmm^<D±:wi 

m&mt, flfclUlJl/CDAn • dtCcfc^ 1*1:1^2 5 0 n 
mUTT°&Z> Zttf#fr-otc. -75". ff^faO&fflS 

<5An • d tff^faCD'J^x-v-a >©«:j1ISHcD± 
Rg,i:Og5^^il^fe«£*^BI2 5 1 tC^T. ;itl<J; D . 

n • d=&RLC<tt"S<i:. 1. 7 XR LC + 5 0 nm^TT 

$>-5>„ 30 

[0 2 9 8] ftfc. 0 2 4 7©#|fi£T. 8£H.A°*A<©- 

^cDMXtijagffliJcom l ©is^ l l Xteffl 2 <Dm%WL l 
5<h©P B 1©'>^< tt)-*{C-fiffiM7^;UA9 6£}giSc 

iSSH. MffiS7^1/A9 6©Irt*^I©'J?f->3 
>*^nfn2 5 0 nmOTT- J.O#&ffl^7^;UA 
9 6©J? £#ft©'J ^r- ->3 >©?fl#l . 7XR LC + 
5 0 nmJ^TTS.5.«^^ftjg^frT'«)'5e:i^^c 

[0 2 9 9] IV-f X h££0° ~9 0° ©$&HT <o 

3kPf\Z%it>t>t£.fr^tz» 7^M9 6iLTH IE©- 
tttt> , -i';i^A (n x >n y =n z ) , ft©— J )l 
A (n x =n y >n z ) . — Ifttt^-f^A (n x >n y 
>n z ) £t#;L£>tl. -?-0^-rtl^<&^ffife-g>^tt^n 

[0 3 0 0] £LL. ^H/Wl^^TS 2 ft WSSCD 



/a? 

mtzy-oiA (TAC7-f^A) a^-Tsu^-v 

3> mZJ5ft<Dimmmif;® 5 0 nm) te^fgBJ© 
teffla^^A^TSU^-v-s ><h£fiJtLT&5 

[0 3 0 1 ] TAC 7^;UAtC*^BJT©^ 

ACDlEISS:75:<-r^i ; fo35 0 ^^>^. Cl©«£(CttTA 

C7^ ji^^moma-t^immy j )Vk t mm 

WC^TIBBJib*:/^ *^BJ(c«teiC=b&fflCD^Jg^* 

^iiai^etcjsi;T#«©^^&t9f#£o 

[0 3 0 2] ^^B^^TFTM^g^gefCji 
ffl Lfe^iSCaj^BiBjbfc^ *^Bjn^n^W^ B a Q S 

^&wizhmm^m-c$>z>, tftt-&<, s 

W§« t btfffl $ tl3 M O S - F E Ttt(D L C D ^ 

mmm^iiVTM i um^tmwut-vitfemLtz 

{CjifflpJSgT^^o »jgS!©LCD;EttTfc<. 
[0 3 0 3] 

[58tHOSft*l ^*©TNSLCDaSftiI«<, 
fflft1*it*iScSbfc I P SSLCD««£»SAt+#T 
ft < IMS?* (c T#ft nfc 2 onfljAAtft o 
a*. ^f^&iifflt-ntfzin&araiBstfftu ips 

iLCDO«Mtt4tt4t^l:TNILCDSi< 

jfrfMoLCD^itts, b^fc, -e-n-en©* 

ffi-efe^atcUST^^. L*it>. »©TNI^IP 

[0304] Mic i«WLfcJ:5a*raii7^;i' 

[0ffi©ffiWil«BJl] 

[01] TNS!LCDC)^;H«iiti!iff]ga€:»Wr 
•2>BT-&?>. 

[02] TNS!LCD©S»fttJ:*a«©^b*BlW 

[03] I PSfflLCDSrtKijrr -50T^^. 
[04] I PSS!LCD*^tLfcK*lC*tt*«*m- 
©S«^^'T0T-S)'5«, 

[05] i ps^LCDtc*3it^>pgiisteMiie^*-r0 
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T&S. 

[06] I PSfflLCDKfctt*KW©£<biKHfi1fc 
[0 7] VA (Vertically al igned) ttt^OfflM&Z 

m8] 7\d>?mw<DmwmT-$>z> 0 

[0 9] #5S9f©KC3£ift9JT*BIT*S. 
[010] ^iec«J:SElft©±J««:KWr*HT?»*. 
[Ull] ?SficM«6*TBT»4. 
[012] **WO«[ftEl*l«*li-*-*5Er5Cft«"rHT . 
**. 

[013] wiimmm<Dm£kn*)i<D£fcmf$.z*-rm 
[014] i njfi«Ko^*;u«jfit*-rHT*a. 

[015] Sl*tei©^^->S:^t Bt**5. 

[016] »i*!twc*»t*«a»coafi/'«^->s 

*T0T&S. 
[017] »i*Mfiaj»c*tt4/^;u»fiBBn?**. 

[018] »in*S0a©At*;w©iss&AP©ffi«£* 

[019] IB l HftWO?liE»«©lia«[**-rHT* 

So 

[02 0] JBl*M«T©**aK«*TH"P»*. 
[02 1] »lH!fiWT©l6«*^S:^THT*4. 
[02 2] *l**HT0«Atttt**fHT*.5. 
[02 3] JBl*Jfi«T©«^tt*^-rHT**. 
[02 4] *l«lS«-CO«A»ttt«rHT**. 
[02 5] «HH6«Tffiffi«7W^ASrffifflUfc*-& 

[02 6] 3Sl*Jfi«TtSiffiS7>r;UASftfflbfc»# 

[02 7] ^;g^#T©iin7 , £©fi!££t&BJi-rS0T"& 

So 

[02 8] *lftttMTftjB0ffi3eXfc3ttfcl»08 

[02 9] *i|llt« , T?*fi!0Ma**fl:jS*fcl»O3 
>h7^ h©^b£jjVf 0T&S. 

[03 0] m*«m?©£ig©JS$ietta©J§ffl* 
©M«£^T0TafeS. 

[03 1] SSlfS!6m?©£ig©K3£»IKffi©SiMS 

[03 2] ^l|lig0iJT©^e©i«$t=l>h^7. hit 
©M&£*-f 0T&&. 

[03 3] SB2H«ffi|©^jS-'^->**rHT»*. 

[03 4] fg3^J6#J©^jgA^->£jjVr0T'£>S. 

[03 5] H3*SS^J©^e/^->©ft&©^J^^f 0 
T$>S„ 

[03 6] ft&±T®ffiA#?®El4l£jM"HT&S. 

[03 7] *4HJfifif!l©^ie»***-rHTf*4. 

[03 8] £5ftttffl0)/'t*;Mlti6£3%THT&«. 
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[03 9] ff 5ltlfiMa)M«i^^->«7'rHT« 
S„ 

[04 0] X'J <;/ httttfftc iittS El«!l»*©«*«f 

[04 1] »5|lltfl|T©»fit^Uyh«fc*tt*K 

>©5£££^-r0T'&So 
[04 2] MS 6 £*fc|T©gSS y hOJEMK 
$r^-T0T$)S„ 
. [04 3] ^6HSfi^JT©^iEi7.'J v hgRKiSttS F 
io >©f£££jK-r0T&-5. 

[04 4] $6£ftffl©»£l$^&B££tt*li*8l.© 
¥S0£*-r0T&S„ 

[045] $$6Mi&m<Dwmnmrt?->$:7x?mT'&. 

So 

[04 6] ^6*SS0iJ©iii*a5©»Tffi0T-$.So 
[0 4 7]'Jg6^jSOTT©«ft»ttSSTHT?»*. 
[04 8] SB6HJfiWT©aft»ttS^-r0T**. 
[04 9] SS6£M.«©iB*««/^->©£#««:* 
-f0T<fcSo 

20 [05 0] *1I5I©^ 7 IIWWI$tI;t?->il 

5g£^-r0-e&s. 

[05 1] *58W©JB8 3iJfiW©atft**SaK*^S 

ia*gc© j Fffi0^*-t0T^So 
[052] f&8$zm&i<Dmmm<DmmmT'$>2>o 

[05 3] ^8HJg^J(c43^STFTa«©ta^*fe^ 

[054] %82zmm\z&ttz.TFTmm<Dmttmz 

[05 5] *»BJ©fl9^^J©^/N o ^->^*-r0 
30 T&So 

[05 6] SB9jllfiW©B*fiB©5PBBIT**. 
[05 7] Sg9iyS0J©^jg/^->©^P0||£ST0 
T&S. 

[05 8] tlx 7 v t©^Ji)i^»^S$ St if* 

So 

[05 9] S^1fyKJBftSl*fc§!§iE£ffit»*«£©H 
SI5rS-r0T$>S. 

[06 0] z?#*f?izmm2iz?t9*m&m^z>m&\zi3 

io [06 1] S^lf^KJHttSttfc^iBSffl^**^;:** 
[06 2] v^1f^iCBE&£iifc^ig£ffl^Si§£(C:l3 

[06 3] *?m<o% i o 3zffiM<Dm*mf&z*-rmT° 

[06 4] SB1 0HJg«sj(c43HS^jg?iJ/^-><&S-r 
0T-&S. 

[06 5] SB1 0««g«t:*tt*«p«a5»©»IBHT* 

So 

so [06 6] X**0ffi!i£J:«Efi#ffl®SfteiB9!-r 
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[06 7] ssi onffimo&j&m&TKT^-z&Zo 

[06 8] iSLlil'r/t^ii^tit* 

[06 9] m£V^X.yi?£mZh<Dm% : $:^-tmT°$> 
5. 

[0 7 0] a^<o^eoa^L^iE^j^^t-0T-* 
So 

[07 1] #fgl3|f<DSf§l lHi|^J{c43tt^^eA^-> 

[072] mmmzTFmmn&jg&miftzm&^-tmT* 
&So 

[0 7 3] *%W<Dm, \ Z^M&ttZ&tf^l&AZ-y 
£^T.0Ti&S. 

[074] mi 2^mM(D%wtm : £*-fm-i:$>2>o 
[075] mi 2%Mm<»%.wM*^-tmx»&z><, 

[07 6] #^<D|gi 3HJSWCi5ttS§£ig/^-> 
[07 7] Ml 3 HJg#iJ(DKffl0T'*^o 

[07 8] mm®m<Dftmtnmffim$:7n-rm-c$>%. 

[07 9] #f£Bje>fg i 4*Mffl^gA5'->tCS 

*S£^T0T&S. 
[08 0] HI 4HS£t*J(D^t&J£*-r0T#>&. 

[0 8 1] mi 4mmM<D$tMm$:m?mT'$>z>. 

[08 2] mi 4mffiM(D%MM**Tm-e&Z>. 

[08 3] *%Bj<73mi 5mmm<»$z&n5'->z*-r 
[08 4] mi 5HSfcwc£tt3j&iii©ieft^fc£i&Bj! 

[08 5] mi 5H^JT<Dffift4$tt*^-r0T^^) o 

[08 6] mi 5^MmT*<D*r$m<Dm ! &&jgRztit%i 

(DtOtXD T Ntt<D ^mWlfog- iSS 0T* S» 

[08 7] ffiCDVA#5£(7)(fffl!®CD*SSjag£^T0T 

&So 

[08 8] mi 5*^J(D^®/^->CD^^J$r^-r 

0T;fcS„ 

[08 9] mi 5^mm(D^m^^->(D^mm^r 

0T&S. 

[090] mi ^mmm<nmw^9-y(D^mm^t 
[091] mi 5nss^j^e/^->©^^j^-r 

[09 2] *^©fl 6*}£#J(D^5$jg£^-f|I|T- 

<J?So 

[09 3] mi 6HSS#J(D3=jg/'?37->£^T0T'& 
S. 

[094] *mn<Dn 1 7 nsi^j©/^;u«ii^^-r0 

T&S. 

[095] #§sflj§omi 8^jg^j©/^;^3t^^-r0 

Tabs. 
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[09 6] *56BjcDmi 9*SS0iJ<DA*jMJ|jg£^-f0 
T-afeSo 

[097] *mw%2 ommm<D/^)mm^-rm 

T&So 

[09 8] m2 ommm<o^m(on^)vm'it^rm 

T&So 

[09 9] m2 o^]6g^j<c^^j(73;^;i,«ig^^l-0 
T-coSo 

[0100] m2 ommm<D%mm(Drt*)\,m&Z7jkT 
io 0-?&s. 

[0101] *mjwm2 mmMoA^)mm^7nt 

0T&S. 

[010 2] ^e<&#TS/1^;U»r®0i:ffi*STiC«t 

s ErBi»fij^o^#*^-r 0T* s „ 
[0103] *^Bj§cDm 2 2 Hi£t&j©A*;u#Hg£^- 

0T£>So 

[010 4] *^Bj«m2 3#i^0iJ©/WMij££jjcf 
0T-&S. 

[0105] jf%w<DW,2 4mmmv>n*)imik*K-r 

20 0T&S„ 

[0 10 6] 12 4^^J©1iB^J«;fflbfc?i@/^- 
>*^1"0TafeS„ 
[01 0*7] *^Bflw^2 5^0ijroA*;Mg^£^T 
0T&S. 

[0108] ^mmmtm&mmnrmzmijz-rz/s* 
[0109] &mriimtm%mm<»M&z*-?mT"& 

So 

.[0ii o] mmmmtmi®m(Dffl&Z7ik-fm-e&Zo 
30 [01 1 1 ] m2 5mmM<Dmi^m<DWimmT'h^o 
[01 1 2] *^©i2 Qmmm<Dn^)vm'^7^t 

0T&S„ 

[01 1 3] m2 6^mm(Dn*)KD®,fi!&&&7ji-?m 

T&So 

[01 14] aa«^ig/\°^->£^jaT&s. 

[0115] ^JI<Z)7^S*ttCDi£fi#«£*T0T& 

So 

[0116] *^0I2 7*S6«SJ(7)^e/^->^* 
■T0T*So 

40 [0117] EPJ[imffitajl*OM^(DS§eP B 1l^t e fcS 

[0118] *SiOf 2 8^I^J©^eA37->$r^ 
T0T*So 

[0119] *%W<DW,2 9 3!SS0iJ©?J=igA*->£jf: 
T0TaoSo 

[012 0] 12 9^SS^J<7)iii^3i^*-r0T*S. 
[012 1] #fgBJ(E>m3 O3IS£^JcD^^«^^-r0 
T^So 

[0122] $>m<Di%2$:£<\:2ii:rzm<Dmj&m<Dmk 

so £*T0T&So 



^IBVI 1-242225 



107 

[01 2 3] .^jg©S5S**ftS-&fc«f©a>h7^ H 
©^fc£*f 0T&5o 

[012 4] ^iBoK3tattffi©aia*©H«sr*"r 
[0125] $*&<d&2 tmvtmnmmmvm&zm-? 

[01 2 6] !B3 0*«SWO«»«**-r-HT?»-S. 
[012 7] *3fi9i©83 1 &»tt©gggHMK«j!pTB 

[012 8] VA*S©^Syi^;Ko^-f 7. hMtma, 

[012 9] VA#£©«a^*;u©6*^©ffi*t»« 

tJKftWJ^x— ->3 >A n dO9M^^^-r0T'*-5„ 

[013 0] VAM©M;u;KD^«aii$t« 
[013 1] BrtaHVA^aottB/WUOMBiijj: 
[013 2] E|fiJ4i-tlVA*SC©«fi^*;K0WietBI 

[013 3] *389i©l63 2*^#j©/^;M8jg£^T 
0T&3. 

[0134] $3 2mmm<D£Mm(D^*)mmzK-? 

0T*-2>„ 

[013 5] *5SWOSB3 3HS£0i]cDTFT»1£©#tjI 

[0136] is 3 snmmnmmrtz-ytt-tm-eh 

£>. 

[013 7] *^©$3 4^Jfi«©At*;i/ttjiSS-r 
0T&&. 

[013 8] SB3 4HJjS«©^igA^->S*rHT* 
-5. 

[013 9] *^B^©^3 5*Jfi«©TFT««©8Ms 
^SSr^-f 0T&3„ 
[014 0] HI 3 5Hjfi«0«»«OTFT»«©«jg 
0T&-5. 

[014 1] *SiWS3 6H««©TFTaS©»fP 

*}*s^-r0-e$.-5o 

[014 2] «ffi±©^«^(C=k-5Pp^g|^iftBJ-r^E|T- 

[0143] *mw<D&3 7 ^mmommmmzai-rm 
[0144] ^37 nmmommomftjjfe&Tfi-rw? 
[0145] *%.w(Dm 3 8 mt&m<D^mmm^Tm 

[014 6] &jSfcJ:*£je#tt©|Effc£jS-rBT» 

*■ 

[014 7] aj£fi§EK«fc*U3?Xh©»ffi«M*©3£ft: 

[0148] mist h<DmvSMtt<DM&**-?m 
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[0149] &iBa8©«T iEftK©&*K*tt4IHI8 
[015 0] #589I©»3 9£JSW©£ieaffc£Hs©- 

#i t s «s $ n & & & * -r 0 t » & . 

[H 1 5 1 ] SB 3 9HJfi«|CD^ie«^SOffi©«** 
T0T&5. 

[015 2] 163 9ftfffl0a&8ff*#tt0tt®0!ejK 
-T0Ta&-5>o 

io [0153] Uy*7 hO»ni»*3tK«t*i$K**-ry 

[0 1 5 4 ] Sg 3 9 HJ6M©£igSffc£fe©ffij©0!|£3S 
T0T$c5o 

[015 5] «3 9&ttM0^a^#&0tt<Z>0!e* 

[015 6] IB 3 9ftXM0)|6jBa^«tcflDttCDM«^ 
T0T&&. 

[0 1 5 7 ] m 3 9HJ£#J©§£®Sf£#ft©fte©0i|£^ 
20 [0 1 5 8 ] 0 1 5 7 O^ttOfiflaEfMfefrfcw-TH-e 

[0159] m3 9mmm<D9z&mftj5m<Dme>m&fK 
[0160] y^-y^vhu^x^wr-st^*^©/^ 
[0i6i] *mw<nm4 onmm<Drt*)mm&7*-r 
[0162] $ 4 o^j6w©^je/"?^->**-rHTft 
30 [0163] #3891©* 4 immmomytrtz-y & 

[016 4] 184 lHSSM©»rffi0Tfe-5. 
[0 16 5] *«■}&©!& 4 2|g«SWOB*t^fi^^- 
>£^-3~0T&5o 

[0166] x^- y-zm»Tc.$£$k<D/'<i*)imm&7ji-r 

0Tab-5<, 

[016 7] $^0114 3^mmt^(D^mm<DA^ 
[01 6 8] f&4 3*jte#y©^#j©/i*;u#tig£^-r 

40 0Ta5-5)o 

[016 9] IB 4 3&tttt©X»fl©rt*;MRjfi&3Kr 
0T&&,, 

[017 0] *»9J©5M4*Jfi«©*fl/'t*;U©«fls 
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[fittJB] ¥sEll¥l^25B 

immmiE i ] 

[«IE^ft*««] 91111* 

iwm&) mmm 

mmm i sn, strfB^o«)Ej;o/hs^ 

fJEfg 2 ©SKJcKtj- 6n, MEBr <k 9 /h* n 

«BEsaunufci^KiKiEi«ji*«»«&fr&*Biai*iPisa 



[»*JH3] !»#S2KE«©$ H B B ig^g«T&o 

so, 

T, 



!$g8¥ n-242225 



(110) 



[IS*«5] IS#3tl IcfBiS^f&JlS^gfiT'&o 
T, 

[|§*^6] lf#^5tCfB«<^JI*^gBT£>o 
T> 

[IH*^ 7 ] 1 tfB«W?ScB B BS^aTfeo 
T, 

[|f*«9] lt#^8k:fBiR<Z)^ B l,g*l£BT-&o 
BtJfBSfl 2 (DfgjgWi. HtIfBm2Wa«»*1l±HStte» 

i o ] mxm 9 c gB«©?&iig*geT* ^ 

T, 

ffTfBSg 2 (D«igWi, ittJfB$f B <75Jl^£tiifc^igT& 

[W*^ 1 1 ] 1**^9 \z!£M<Dmih3k7nmWT3b? 
T. 

fltlfBS! 2 £>«jgW;i, ffffB^^CD«tC*tU-CDD/^^:ffi^- 
T&S&HS^gB. 

[8it#« 1 2 ] 9 lCtB*©^Blg^ggT-^o 

T, 

HtjtBm 2 Mmm2<Dmmzmmn, wib 

$ 2 (DSsoHtifB^Bi t <D&Mm<D-fflz®M\z-rz>m 

[w*^ 1 3 ] 1 2 \zmm.<Dm&wi^mwv2b 

ftufBfg 1 R0^2 <D h**-f >«SiJ^gwfiifi^eiHtriB 

mlfBlit 1 Rtffg 2 ©SffiCDBfUB^tHiIfBffi^-tt, 

IS] ±R tfiffl IBffi^ |b)± U Tffii $ nt lr» 3 f& 

[w*i i 4 ] ii*^ i \zmm<Dm^m^mm-cs>-o 

T. 

WfB!g2©KpW>«a^g:te. MIBm2©SS±©« 



tis*3i 1 5 ] m*m 8 icfB«cD{Siig^g«-e*o 

[|f*5 1 6 ] Hl#JS9 {Cf3*CD?StBia^SST'*o 

hiiib® i © h m >MP&®(D$i&tmmm 2 <Dm&®} 
[w*j® 1 7 ] m#m 1 6 ^iB«<D^ B a B »^»eT* 

HiS7K$*Bo 

1 8 ] 1 6 tClB«<D?£||^gBT& 

oT, 

[a*$g 1 9 ] mxm 9 icfBSo^Bi^^gB-e^-D • 

T, 

ftlfBSB lOM-f >«$iJ^»^tmifB^2 ©«jgti 

®mm<D 1 0 {SKT»MT$.^)jg B l«*gB. 
[11*^2 0 ] !»5fc3H9 lCfB«©^Ha^»BT$.o 

itfliBSg i © h y®.M^®<D$kmtmim 2 ommn 
a. 

im*m 2 1 ] m#m 1 0 £B*©«iia3S8«-ea 

2 2 ] flf 1 0 tB*©«fl**»«T?* 

l^tc^4<£#T^ffi*^«x.^^i a B *^Sfio 
[«f*^ 2 3 ] m#m 1 0 i:Ett®«AS^SfT« 

[w*« 2 4 ] mxm 1 0 cE«6o«»**g«T» 

^T^^^ B 3 B S^SB. 

2 5 ] mum 1 0 tB«o«a*^»«-c* 

oT. 



«Bfl¥11-242225 



[If** ? 6 ] If *« 9 lcBB«0*ft**S«T« 
T, 

bUIB!*! 1 CD h* p< -f >ftflf#§kO!)$&&tAIMBg 2 CD$|jg 
[If *3t 2 7 ] §jf*JH 2 6 (Cf2«c7)» B B B a*gaT* 

[it ** 2 8 ] §»*s i o tcsH«©«aa^s«T» 
mess i at** 2 © h* >mm^&<D$iM(Dmm \z 

[»*« 2 9 ] if** 2 8 Kae«o«fta*s«-e* 

[«f ** 3 0 ] If *« 2 8 £e*<Z>t£Aft?K&BT« 

[» *js 3 i ] it** 2 8 \zmm<Dm^mmm-^$> 

il'fi^tsB. 

[if *« 3 2 ] 1***2 8 \zmm.<Dm§ 3 m*mwi:& 

of, 

[If *« 3 3 ] if** 9 (CffitSW^Jiai^gfiT&o 
T, 

wi2m i cd >«Sio^ao^fiR^fl(fassB 2 ©«jg 

[if *« 3 4 ] m *« 1 0 \zmm<Dm&3k7Bmm-c& 

[If *« 3 5 ] 3 4 KBB«<oaES*^S«T?* 

1/2cd$BH-c?*0> 

S-tt. WM20. lOwmA^O. 3 
/imCOfigM&fb, 15 0^6 3 0 0fi/mm2 © 

[If *5l 3 6 ] If *3C 3 4 KE*<D*»»^8«T» 



T, 

ffiSBfB 1 cd H>-f aoSHBRtf MtEJB 2 oftjB 

[If *W 3 8 3 If *« 3 7 £Btt®KA£;!£g1tT& 
AfjflBfg 1 cd H >A«#ft<ol«BKcnHiGSB 2 <D«jg 

[If *« 3 9 ] ffi** 3 7 I:£10}SS*^ITS 
fltfSft 1 ©F/'f >M$iJ^®cD^e«> tt»X?jWg& 

CD 7*7 y 7 V h U ? 7. t R CW^T'P^S n*«a** 

[»**4 o ] it** 3 7 fcE*©*ft-8s*s«T* 

5 ts 7 - 7 ;u 7 * m. M \z Wttfi 2 n j£ T $> D , 
SSi2<B«jgi»©£Stt. ME±T^ftcDS1£cD±Kl§: 
It €.n-5H*««i:^5'f >cDr B "JX«Hei!i*^cDHB^ 

£ i&^-r •& it # © 7* 7 *j 7 v h u 7 t> i n - ] i; *m-e» a 

[If** 4 1 ] If** 3 9X(i4 0 KfBttOttA&a': 

Wffi*7-7>r ;^*S«©g8iett. *7-7^;i/^^ 

[»** 4 2 ] W** 3 9XH4 0 iZflBttOft US;* 
lWE#7-7^;U7X1£ffli|CD3&g«, *7-7^;W^"^ 

7 <t lt, mmtz-Dtz&MzitffcVTmvznT^zm. 

[If *« 4 3 ] If** 3 7 ICIB«© fSraS^SBT^. 

itflBsg icH^-f >a«nd^ a©^®«, tg»^^^^ 

miE*7-7^;l/^*S{BiJ©«@«, ^7-7^;P^± 

IB* 7 - 7 ^ ©^#g|"» $ til ^ ^5 f« B B B ** 
[IS** 4 4 ] »** 3 7 taS«©*ii3i3*:S«T» 

•31, 
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im*m4 5 ] ffiim 1 0 KE«©acA*jRg«-e* 

4 6 ] If 4 5 lcB«©«JiajS£«-e» 

ot, 

&nTV»<5*A**S«. 

[ffl*«4 7] Sf*]R4 5Xtt4 6KE*©»A«jS 
iMtB&HfltWJim^KIStt^nfc^igtt. MiB-&©» 

B*©*A*jR8«T*oT, 

ffiE#H*©«a«K:i9!tt5nfc&iefci:, &H?!i©ji3i2 

SB©— ff£Rtt&nTtr>&KA%*£B. 

. [W*« 4 9 ] m«£ 1 0 fcE*©* A«*£BT* 

i»e*'i R^as 2 © H^-f >mm^m<D9zm<o-i5<DM 

Stt, fflEScA©0©EfrS©»ST»t>. MGttl&tf 

jps *««-r**A**£«. 

[«*«5 0] tt*«l o ke«©»a*SS11T* 

itufBSg 1 Rtffg 2 © K^'f >«fM3M§:©s^g©^;S©?n 
14, ME«A©B©0rS©»S-e*D, mG9Bl&tf)B 

imuva 5 1 ] n*ja 1 4 KE*©«A*jK8ire* 

ot, 

ffiESB 2 ©S«±©««ttH*«*T* 0 , 

5 2 ] M$3i 5 1 KB«©Sc A^gHT* 
[tt&B 5 3 ] 5 1 £B*©«A«*g«T* 

[m*m 5 4 ] tmm 1 4 £E«©iSAa*«ii-c* 



afcLT«<»cA**8«. 

[flf&S 5 5 ] fl|$£ 1 fcffi*©ttAa*g«T*o 
T, 

¥fTfrBE?"JSnfciI*|«©5lfi©?iJT*t), 

IMEJS2 0 K*-f >&ftJ^Rte, ISOKyfTWl: 

0. 

MfBm^© tf 3/ 344. H*©EyJ If y ^ J: K> /MS t>* A 
5 6] 1 CEIORflSSSiTSo 

T, 

©2o©*ITfeO, 

mmm 2 © f *-r j^s© t? * ^'twk 

B5iisnfcAtt*^ri^»:®txsai6tt©^iexf4ii*x 

(47. U y h ©JO© 2-D<DmX'$> <0 , 
HtlfBH>TAe©H-yfH4, ■*OEJ|bry^A0/jNati*A 

5 7] mim 5 6 KK*©»tA3ijRg1lT* 

2o©ffi©M^s^ipjt49 ogs&^^a^gt; 

[«f#3I 5 8 ] M&B 5 6 tffi«©«A**S«T* 

BUfBSS 2© F^-f >SM*R*»3tfEXtt;* U s/ b©P#K 
14, -*©»©WIB»l©H^-f >««d#a©^ed:w 
IBS? 2© F*-f >a*#a«)«fixr4^U y Mi, MSB 
ffi/£©fc^^©#t^^mTEB2ftT*5 0, to*© 

»©«r8EJBi © 'f>w >mm¥m<D9z&t mmm 2 ©« 

^©^igXteX U -7 Ft4, *tlRrr4ttffia»&MEBrJ£ 

© tf y ^ J; 0 +#/M£ iri*rnTE«s *it ir»*» a* 

mUBRTr^© h° y 5H4, HuSBli^wE^J t° >y ef©Sgc#© 

[i*H6 0] SI*«llcE*©«A«*S«-C»o 
T, • 

HutBm 1 © h* ^< >«w#a©^iett. m^©^< 

ff \Z E 5! L T M $ n T 43 0 . 

itiffim 2 © h* ^< >s$ij#r«, Rlf)t©-y--f 

3£©t:5/^T?¥fTfc:E9iJtTJBj«SnT^**A^*S 
Bo 

[» *a 6 1 ] mxm 6 0 tcE*©*A3i*8«T?* 
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(113) 



wmnmit, wwizm&vrzMViZG^ 
mv&m i«F^^ >M®m$.<D$zm%.tfwimm 2 © h * 
-i >mm^commt, mmmmn.m(Dmmznmvx 

^5*.Sl,**i£B. 
[ffl #31 6 2 ] gft#JB 6 1 KB*<0«Efi«jK«KT* 

So 

6 3 ] Ht$g 6 0 KE*©«ft*jR.£ltT* 

it, &wmmM<z>mm¥y^cr>i/2-rnTmmznT 
umm 6 4 ] n#£ 6 3 icK®ro*s**g»T$. 

6 5 3 6 0 £Ett©.*B£jS£tf T?» 

mzmfeO^y^lt, ffiEH*©E5>Jt;y^©fi*»® 

6 6 ] if** 6 5 fcffi*©*S«*S«T» 
MEiJrJgCDiM WfeHJS©K?iJl^.y^©»&# 

ttE$ 20KM >a«d^a*«^iextt^ u y b omz 
\t, WBBJsioH^'f >mffl^&o&m£mmm2<Dm 

HS*S6 8 3 IS*J«5 5, 5 6XB6 0 GHvfttfr 

missB 2 © h ^-r >aw^a*«^iExtt^ u y b ©n#ic 
it, mmmi <Dm&®<D$zmt.Mm , m2<Dmm.®<D$m 

X\tXUy bit, Mfa?2>Vtt&fr*>ffi&.ffife<D¥y^J: 
[W#3B6 9] Bf**5 5, 5 6Xf4 6 0OHffti> 

nfcafiowTfcswictt, wE±Tz:tsc©a«wcw 
5*rS]taifi^^^****gsw)aicESsnT^5 

tW#9i 7 0 ] If im 6 9 fCffi«0*ft**S«T» 



7 1 ] 6 9 lCE«©*a«*S«T* 

lWEJSftaX P ©SBfl-K . AftE%a K«flE*flHn"r ft fc 
Bo 

M*:* 7 2 ] M*]H 1 0 KE«©« 

WE*10Dh*>-f >*«#S©^iStt, 2#7E©vMJ 
i7X (tt^) #©§§igT£D. 

MESS2©«jttt©£gtt, WE2^7cO-7h'J^-^tt 
[ffljjcW 7 3 ] fl»$£ 7 2 £EttaMaXa«&BT& 
(pj© K y ^tt, H5ii©E*iJ t y «t 0 /hS l-.ffift&^S 

Bo 

7 4 ] gft$£ 7 2 .CE«©*ii**S«T* 

imxm 7 5 ] m$tm 7 4 KE*©*iia*fiirc* 
n*TFTS«©H^«ffi©^ffl5ti9:.te>ti, 

«±fc. Htif2ii^tlS©4 J ^trW|t]-r-5=t^tK^e.n 
T^-5*bI**SB. 

7 6 3 Hf$£ 1 0 fcE*©*ft**S«T? * 

oT, 

tatem 1 atf jb 2 © h >«tt^aog8iett, m\zm 

mmmme>&jjM<D2zmt, misfit© ^c^-ii 
-r ft «t 5 ic 325 iceb s nx ^ ft*ll**gB. 
immtm 7 7 3 7 6 fcE*©«tft**is«T* 

&^itmm<Dm^iify^-^K)'i^ < . 't? 

slS^SB. 

7 8 3 is*a 1 tcE«©*a**SBT* o 

T. 

(C, WE«^iS*«*nK±i;*«#.CJ:4iWE*«oft© 
7 9 3 SS#3! 7 8 KE«©iKa**S«T* 



1 1-242225 



im*%i 8 o ] imm i o izmmcDmrn^mmx-Hb 
tt^m i Rum 2 F/i" >&®mk<D?£&<nm<Dmtt 

i^Tte, MtBH*^i©ft{llTfco£&H?8mffil;:ifi^ 
^igfiiiftfBttftSffiWc^ftU tf)fBia^«1S©^iJT 

8 i ] imm 8 o izmm<Dm^^m^$) 
iw*a 8 2 ] i o {ctB«ro?^a«^fiST* 

iWtBfg 1 RZtfH, 2 F ^ -f >*g$iJ^&te- S§ig©?iJT£ 
£fi©B3 ©4>& < 1 1> 1 0# 2 ^^±(D^frTilW«) 

t«J*a 8 4 ] 8 2 fcflB*©*iia^S«T» 

oT, ' 

«. »«f S^iEIKKoiKIIH. ££©»;£©<!>&< 
t>*«J|fc D . 

[IS#3t 8 5 ] If 8 4 KB*©«|t*3R£ilT» 

8 6 ] i o nc«©«iia^sfliT» 

buIB^ 1 2 F*-f >«M^fHi$5fi05flT» 0 , 

MfBS§ig©?iM, 4Riai©4i$Ml (x-/^) fi^2~D£k±. 

8 7 ] 8 6 KfB«<D?£gSi^SBT& 

«$:©liSilT 1 tt©Bfta$&fl|j$U 



[M&g 8 8 ] 1 l:E«©«i*SStT*7 

T. 

man i ft?/* 2©h^ >ftfl?j^ a©-«k:»o t, 
im^m 8 9 ] m*m 1 {rtB«©^ B B B *^ga-efeo 

T, 

bUibm i stfin 2 © f*-t >a«!^a»c»oTK»t sn 

[»*JS 9 0 ] m*m 1 lc8E*0«ft**S«T»p 
T. 

IIIBJBl© I* *-f $lffllS©t-yft 

ffiE$ 2 © F ^ -Y >*Hf|?J^IS:te, IB 2 ©b)?S© tf y ?T 

OI2 ©S§e©?iJX««ffi©X U y F©5«T**ifcii5Si 

9 1 ] 9 0 KE*©ttg**g«T?a 

BtHB^l©a«imIfB^2©X«©-^©, M8BS61© 
£fi©5!l£ffiri2S6 2©&jgXtt;*'J y homz& OMrfl 

znzmzmmzmm^fafrz&tzmoiwtD^'biz, 
nmm 9 2 ] ngg 9 1 tia«©«aa*s«i?* 

[»5RJg 9 3 ] M3£J« 9 0 Ka5«©ttft**S«T* 
oT, 

BtifBm 1 ©?§*g©?'J t HtifBSg 2 O^EXtJX U "y f ©yij 

CB*« 9 4 ] 9 0 tCflB«©tt»**g«T» 

HflfBH 2 © F * f >ffif&J^g:teSf§ 2 <D&&<D9I-V3b K> . 
ME36 1 ©?&&©?« tiWBBffl 2 ©?&g©?iJ©XMg|5#© 
lffiE«ll©«©PSfc:*L<, K2fi£BE«»3&»^ 

Mt$g( 9 5 ] 1**^ 1 fcBE«©«t«**S«T* o 
T, 

mifBBi©F^-r>«sij^©«. m*©ia?>je-7^©2 

^7C©V F U fX«©^ 1 ©2?gT$ 0 , 
WBtS2 0K^-f >««^gktt, HflfB^l©^@i:|WlL; 
E?0 tf -7 5 1 © 2 *tc©-7 F 'J {; 7>«©m 2 0^gxat 
@©X'J y FT'^O, 

*9ESBl©^liBtWBB*2©^iex«^U -y Ftt. strfB 

v f u i7 x © 2 o ©e^j*i^ tc . tn^nmmmm m v 

9 6 ] W*^ 9 5 KS3*©StB«*««T» 
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fflfimi©&iB£MESS2©&jgXtt*'J y Hi. 

ffifg 2 ©^XtiT. U •> h*«3E«T2»8B»*32S»C(»3&» 

[»*JB 9 7 ] fl|$qi 1 0 KBE«0*a»*g«T* 
of. 

ines 1 1 » 2 0s«®mcD-a#wea£®aiB«> 

9 8 ] Mf&g 9 7 KJE*©iKS*SS«T» 

[Rt$jg 9 9 ] w*^ 9 7 

[flt$3 10 0] R&fl 1 KE*©«EII3E*8«T?* 
M&g 10 1] l Kfi«©ffltft*jKgin?* 

•31, 

ffiEScHi, USX* 
AMO^^Jt**, 1/1 0 0 0 6JrPC**»c*«wi£ 
Mo . 

102] m*m i o i tce«t®Kii**&B 

I«5)imX5(imHTT, 3 timKkT 
Jfcl$Kl»E*i&©KfajW&»K:fc*#l6ja*, «-iB*rtK 

^ig£Jf*]«1--5X8£:, 

K^ig©Sffitc, Sliei*lK®&J**8Alcr«fcfe<i!> 

swaa^-fist. 

104] mm i o 3 KE*©»ii*fe-c* 



-7 v > ic «fc d messs © sffl tc ca a a 

£aEia]*ft«jSffl£«©SjS#&. 
M&H 10 5] 1 0 3 fcE*©BiS#ffiT* 

»E*fiO*B»C*iiifflatj«"rx8TJ4, **/>7y 

5/ > i^oa j: o we^fi ©as c m a n * ■ 

ifiElRl«ft**fflStR08lj6*ffi. 
[W#9i 10 6] M$H 1 0 3 tCEtt©Sig*«TS 
ot, 

■icj: o weaifi}o*istiai!!i3S«»iasn*s«Erti*» 

[M 10 7] gg*3S 1 0 3 fcE«©»jfi*te-C* 

tfrEHig©affitca®®a^sfiTiSTtt, 

aic «t o BtrE^jg©«ffi tc pa a&Ms&z nzmm&fam 

imam ios] m&m 1 o 3 KE«©«it#sre» 
»^»*«fig»sn*fiitEi6i*acft**fflas©»jft^ 

10 9] aft#g 1 0 3 l:E*«»I*ftT» 

•3t, 

WE^iS©aii»:*®«ia*«-rxe-ctt. messs** 
»ia a nfc ws t ^ 5 >.* * v ^ y > ^aisa*-*- * a 

[M$g 110] m&m 1 0 3 jcE*©»ifi*feT» 

3^Stt*£ittEfl*il*5ftflia«©SiS2Fa!. 
[M$g ill] §f#W 1 1 0 KE*©«iS*ffiT* 

jaa-&**iSE^i*fta*fflS«©«jfi*ffi. 
c»#«i 1 2] ffi^©ttffi«fcD/ha^mffi&EPfl[jL 

fcl5fcfflE*ii©Efaa<£W>l;:&*>&l6ja«. &B?Sl*lfc 
«©»it#ifcT*-3T. 

s§ is * ^fig-r * fig j&ffl wis £ -5 x s t . 

BtrE*»ffl»»*^jeK:j«»r*i8t. 
tte«K&lMe%&e£&MG£K<z>&ifilc. Ill 
fr|g£»r£X8££ffiA5£££&M£t-5SiIE 
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t, 

n-r^xgt, 

f»8B«aam(IE£fi££irfl&IEaa©*Iifc:, IBS 

w r * -r £ x s t * a a * c t * # m t -r s s a sb 

114] mfommzm&&famm*mi<tz± 
T-tt.ommwzm&m&jjmmvmgk&m&L, m 

M(CHuta-fe(D*«©-^t LT&ffl^n, mw^i&fo 
izm%.mm<D&ftMy * )i? *mmmzwj&\sifti 

mmmkwmn&ftm? << ju^© 5 © 2 -j>ki±<d^ 
was 2 ^wJiofe^fp^ sfifefcas^caia*** 

a t TWE# 5>SS53fc«-»H L &«, tare* •/! 

[»*S115] tf3£3Rl 1 4f;ifB*c©#7-:7^ 

S ft « £ » jsJc T * 1 8 £ « A 5 * 7 - 7 4 ) V 5> * * © g 
Steffi. 

■ W*S116] 1 5JCE«©*5-7-f ;U 

wizmm=.&(Dmi&(D-j3tLTmmiift, mw5.&# 
izmmmmcD&ftMy j zmmmzMj&Ltzjj ?- 



fiTf-5X8t, 

t, 

Wi is] w*^i 1 7 ti2^©*'7-7>r;i' 

Mffi«y£l«£}BjS"r*XgT?tt. 

-tsxet. 

3S«Ufc«Xy^>y-r*XSt, 

x -y 5P > ^« k wfE © ± \z m £ ft*: m i es^ta- w 

•/X h£XX-;i/r5Xgt£fl&;L, 

[»*aii9] w*3ai 1 7fc8B«©*7— 7>< ;w 

^»«©SSjg^feT'3&oT. 
l&8Eajfcl«*JBj£1-5Xga, 

«T3Xgt, 

mmmzmmytm<D±\zm-2niiMmmyt&®m$:7 

HfrlBjS^R©±tcSSnfemIffi^^1±itlII«B5fB^i»tt 

©s^et uti»< t> 7-74 ;w*««©»je#ffi. 

[0 0 0 1 ] 

[few©jR-f saasa-wi aa$a;&a (l 

C D : L i q u i d Crystal Displa 
y) tcMU &\ZVA (Vertically Ali 
gned) ML CD (VAt-HLCD) TBEft##J£ 

a-s-rsaaicH-r*. 

to 0 0 2] 

ra*©s«] cRT<Dmms' D mzm®.-tz>7 7y bn 

Z-Jlfj X7°V-i <D*T\ mt*b-o ife£<fffl$nx 
t^©*^H*^g« (LCD) mz, TFT 

(ThinFilm Transistor) #j£©L CD (TFT-LC 
D) A-V7-;P3>fcfi-3', "7— 7"D, OA^gi 

i:#^t, ia«p D p»©-g©r6]±*ssa$nT^-5, £t 

T, TFT-LCDSMtl/TRIifiiJt. *^H^« T 
FT-LCDtl&f, ^WvhU^XSOLCD^ 

\z*n^niznffit>Wffczntz-tt<Dm&ffl\zm&*m 
jtu, ^n-6n©««©«aK(c*ffiS:EPip-r?)iti? 
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mTjkZftoLCDizmm'Biffitzhw&vT, tft- 
LCDtciassnsfeo-cttJft^. 

[0 0 0 31 IS, TFT-LCDTt>ott)E<*ffl 
SnT^-5^SC«y-V'J*7-1' h^- KOTN (Twist 
ed Nematic) ILCDT*5. HK1TNSLCD0/1 

5ic *7^*«±K:»iaufcaM«ai 2 1 1 3©± 

KEfaKStttt. ±T»ffiTi£ B B B #T©Eft;$ft#9 0 

0 SftS«k3fc7h:>if4BS£fTV», TN«»SrSl&tr. 

^^EiBj-r-s^fe, 01 cd (i) \z*k-f£o\z, m&ft 

^©2r|Silrt*9 0° gCftfcJB-CElfllf*. «®1 2 t 1 
3®M«K, EfaK©Eft*fa<bWic2ft©<Ift1£l 

1 <h 1 5 SEfiTS. 

[0 0 0 4] Z(D£otzffim<Drt*)\,\zMimyt<D%:l 0 
*«A9tf*£. l*ffi«bfcftttfi»<Bft£fc 
0If a l:A5. *»»^tt9 0° RUftTEift siren 
sot, AWbfc^=b9o° mcnxmmt^fttb, r 

01© ( 2 ) tC^-T <fc 5 fC, *S 12tl3l:t 

ffi«WinbT«afl^fc«E£8Hnrr*£, SSftflW 
BftLTa^tftS. fcfcU Elnlft£iiTttEffl%fM 

Mil &aiiaufcit*«3tttT©fi>fe* i 5 srajs-e 

[0 0 0 5] TN^TFT-LCDCOSigSW«ifi¥lC 
*^»T#ROJ6**jUf, IEffiT©a>h5>7. h • feW 

U T N - L C D KttffiIMS*<«U t H 5 

&<o, j t<Diztb\zm&iim%.2nz>£\,} : D?$M&$>r} 
ft. H2ttc©Rie*Kwr*HT*o, (i) 

SWJWb3S:l»a**©«*T»0, (2) *ttfK©flEE 
©ttH^EPSDbfcH^S^-r^ttffiTfeSo 0 2© 

^arau^c. c:<«*©«i»A d° -5° mm.) 

*fcoTElp]bT^S. H^lr«0l© (1) (c^-TJ; 
5 ^^Ttt{MS:_h0^©<i;e>{C^b 

02© (3) (C^-Tcfc^lC, «BE&Wlnbfc«J8T«, 
Elft»©ifi«S:»^fc^f ©iUcS^ ttSitt^lftKlESl 

snsfc®. AWbfcan<i7t«sbn-rii{c^.A^. 
icn, ^±t3.m^tt<'fwim (^w) ti^s. 0 



2© (2) fc«TJ:3lC, (3) ©ttSUDiSntfPfl© 
*BE£WiinLfcttffi-e«, E[*]H©)fi«l©^ B B B ^^ 
ao*¥*i6icEiaisn*««. ^ji/©*r^T'te$t B B B # 

*»c&5. b^u ^n«^SA o ^;Kc*fbT^aicA 

0^©<t^l:. *T*»e»fc±t:iRl^33ttC»bT 

ttiKS^tt^fftEiajans^tt^*. a^t, « 
tisjd^jtcwbTttiSft^ttasttfcEinjsn*© 

U AWbfe3t«Mbn-5©T, fildian^K&S. 

[0 0 0 6] £©«fc3fcraBStfft-f5fc«>. '«p&H8 5 
3-4 8 4 5 2 1 - 1 2 0 5 2 8 ^4>*B 

ftiffcte i p smttf tfn*^s;©LCD*<S3esnT 

n*. H3tt, I PSSLCDSIJiWr*BI'e»t),' 
CD tt«BEtaWPbft:^«fO«iiifHT*D, (2) tt 
«ffi£B]JnLftni$©±BeiT»0, ' (3) ttSffi£EP 
jDbfc«F©«ffiHT*t). (4) ««BESaiHnbfcRf© 
±IiT|,5. IPSSTI1 H3fc*-*\k3IC. 
CfflS17WJyh«Wl8. 
v h*« IW©=?* >y :/*0iMl^fc««#KJ:-3T* 
Ml 4<hbTIE©l§«ll*tt£WT-5tt» 

Si 8, 1 QCj^^flfcttbTKHWrfc*^^? 

U y hMMO&ttfalZttVT 1 5° ©^{itC^^Ev*- 
7XE|b)LT^5. Z\(D^.mX'X >J ~y htWCtE^ 
EPSn-r-Si, 03© (3) tc^-ri-5ir, X'JyUi 

v h«@©fi^[Rllc*tbT9 0° fc3&SJ:5l;ElSl* 

5:7. U 7 h«S©fi^*l6HC3*bTl 5° ©^filCEfa 

f 4«t-5CEiRnaasnT^*fc«&. s«i6©ifi^i© 

Mtft^ttfi***** 18,19 ©S^falCttbTH 
«¥fTtCE(^$nTfc0. ±0Ml6A^TOltl 
7{C|6]^oTjKS^^gbnTElfil$n^^t{C^ 

5 5StS 1 6 t 1 7 ©±TtC3§ia«£5W;:ffl££-tfT 

\zi*m&7ji&n : mr'%2>. 

[0 0 0 7] ±fB©J; o\Z. IPS iSft^ 



(118) 



KX-f y 9- > if *ff *.fc£*|n]K:J:oT*JB#rtttt*3; t) 

^i, i p s^t«sijropp"3s^??flE'r^. *-r, ft 

*Jt**»*# <&9> >§iS¥£rSS < t ^ -5 RIB 

fc£b£„ 

[0 0 0 8] CCkSfc, IPSMTBX^7f>^ 

js£»«&scii-r5fc«>fcB3© (2) at* 

(4) KjS"r«fc5lc. «Stc^bTWlC7h'>^-r«. 
©Tttfc<» 15° 8aET6bfc*iaHC5tf>^bT^ 

<, «»**an*. H3© (2) (4) tc 
«-rj:5ic. 1 5° mmT*>LT7¥>tfmm*n?z. 

k'>^©g<Z);£[ii]£-f £bT*>. IPS#5£©££afl[ 

hb***s. t^fc. ^©^51:15' eg-re-bx^ 
f > ^ aaasrjrr z t (c ct d «fc#tta<2EtfJs*K & 6 

«E<Ej&*5S£T*. JKOraH*H4*»&BI6 *#KBbT 

[0 0 0 9] 04«, jSHg^SB (dTtel PSJ 
3£) CDBBfc^taBBJ&SrJtB-rsHT**. 
J;5Jc:, *ttft**«a«i 6ii7, 1118 

tl9, iSS^l 4£#bTj£*3n*. §5H 

£i;*BB**i/rt»*. a*. »wnx#iT 



*t*n-6n*i;**ffl[ (* = 7 5° , 1 3 s° ) \z&^ 
£b^o lusted BB*a««Ae©BinK«oT±# 

t§utT4i;4. IPSTjSTH 4^ 

ttfco^T»BRK#£CSfc«r»3 B 
K, I PS^ttTN^SCfCJt^TKjfi^Kb^tl^ 
Bffl^**. I PS*SCtt«A*MttSI* ' 

*.kbb*. Kflfj**, t*ttttiii!i©i*ttft«ttKb 

[0 0 1 0] EU:ttWbfc«k'5K:. TNKOi^M 
©HB£#ftTSfc©£bTfiM6SnT^* I PS^sS; 

^■3/:. SitE[£]ill£&ffl-f3VA (Vertical 1 

y aligned) (VAt-KIi) «gm^5. 

BSr*-K£&4. H7ttVA*S*KlJ8'r«)H-C* 

»<Bftaie*i6]oEinii»*ia*^*3-a-fc*iC'Tr. 07© 
(l) \zi*?£?\z. «E«6WHni^ttt**» ; FttSiS 
#|6)fcElSilU IS*l;&4. El 7 cd (3) c^-r«t-5 

A^5£«> &±©<fc3fcSSTBbtWRaB;SBfi<0# 
SCt.bTffiBSnT^-5. 
[0011] 

■TS*<. -^©«&E!7© (2) K^Ti 3 BS^T 
\t&tb<DJSfa\zmft~t%Z. £lZf2.2>.o £©*£\ 0*© 
*T^e.2£±»C[6]^'57l£fcMbT«^ffi^tt 

^bTttiKfl^ttaSfcEl^SnsCDT, ?«a«AW 
^(C^^>. ^coiptc, «^«§|(DS^feS/5 s ^b-§>i: 

^5raH*<*-3fc. vatjSh mniiEniDBtfeE^K 
>h7Xh^jg<, &ft®mzhmnx^z>&, 

[0 0 12] TN^itfcfcHT. HJSrtt*tj-**ft» 
ASK^SB (LCD) to&A#&tmW2ti*z.tifi9n 
#^©Eft:£fa (yu^Phft) taE(S]l^(cSS-r^k'> 
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ft E ©tfi \Z «fc 0 EfrBi©Siffi Sr-*|^ K«**asT» 

ssa^tt-ro*©*iRiK:»oTEiai-r*. ^-^ 
, tt*asTts. east*. 7k'>^saa(D^^]^iii*i*i 

sjbjst*. ^ntc '@cr45tr>^p-;i/2 o is 

©/t^-^sgftbT^rr*. cmao, bi^cdj: 

Sft/t^-MtSnftl'vT. h©B 2 o 2«sn 

±te<h«&©:£ftK0fcT&^t*>^n-;i/ 
2 0 1 £&M2i±, /1^->0j|t>fc»»©*Jfi*|SiIt: 

©EA;£ffl*nB*rtT«*©;£6iK:fc5. ft*, 7k'> 
i^P-;W2 0 1 fC*tbT, BfflR2 2 siates-&n«. 

[o o i 3] 5bf>yjaattj£<«fflsn**», ±e© 
±5icEi«iio*iB*i»-3T«*«-w-«ffla"r*o. p* 

• Stf«B£l^-n>4:^3raiB****. £ft, TN^iT 

*. *aoifi<o*»«' ; 3 t tt, (Hii£b/t>->©affitci9 

oTEftT-S. 
[0 0 14] VA^Cfc^Tt), $eH#^©Eft*P?] 

oio 36^«n Mfam.m<Dmmnmo<£$:izfa% 
&o&ft\zmnm%WLWz>z £\z£<o, mm^mzm 
#*««»Lfca»*^i;s*, ^s^oEisj*[£)<&2 
. *faxtt4#fijc#»-r*vA:£st©«a*'Sg«£M 

*bT^5. b^U #W6-3 0 1 0 3 6^«l: 

n^&,o, #{c«ffisEpjDL-T^ft^tt^eenin-r?> 

ft. c:ntt a _iisiirt»c»*sn*EiRi*i6i**ai*uft<H 
woes**, ia*©ft$©¥^esT-^?.fts!)> 

«T^T © A® BAtfffi 3 S "miW & ST 5 ft * i S 

[0015] £ft, 7 - 1 9 9 1 9 3 

««±t*|fij©Sft«fS»B*a9:WS r t K J: D*S© 

&faj5ft*wmpiT®$c<Dmmzftm?z>v Attorn 
aa^8«*w*bT^5. b^u w*$nft«fi)cT 

to b ft \z «e i^jm tc mmr % m n sa^r «#4ffi k » 

oTEfr^nSftfe. ^ftH«^S#5Clt^T'€ 

-f. 3>h^xh^(6T-r-5t^5Ppis^i;ft. * 



ft, ffii4B^ja*^tcigtte»nTt/^ftfe, tf&sftt 
«<, ^ B B B ©Ersi^s^-r-5!c^+»t«^Aft^ 

-f s£ttft©$tiM5£Ji <f -5tg«© 

«if^*{c«ji%3fc*^f7j^«sn, #«$nft*?^©ft 

[0 0 16] ^©i^lC, VA*S©*«a*S«Kl* 

ii:i}f&sst, i p s*sciPieft^-t 

n&±\zmmvAtt(Dm&ik*mwznm?z>z.t 

[0 0 17] 

tf, ft*©fiifiEfil»*fl!fl3U *il»tt£bT*#S! 
«S*»AbftVA*iCC*(r»T, mffiSMDbftPt 

t, m&mmiz&faznz&faijfatf. lmmmza 
wc^m^^o K^-r >a«9#att2«c©s«©^ft< t 

%>-*K:«tt*. *ft, h**-f >£fM¥ftiLTttWrr 
Sfe©i:LTBSi$5)!iS, 4>ft < t *> 1 -3© K > 

«TI« \z n b TmsSit tc ft % ± S <b #4S ic£ $ n 
^t)©ftr^>o 09Tii K^-r ymm^tLr. ± 

M££©*&1 2 S 1 UlrtT^ U y h Sttitfii: 
U T«»«.©«« 1 3 ©±i:tt?^e 2 0 Sr^ttTVi 
-5. 

[0018] 09© (i) csti^i:, *ffi^EP»Db 
ft^«»T-«?^ H a B ^«S«^®t*fbT^ilicE^-r 

^fflommzmu-tzt, 119© (2) 

T«*«>©«ff*t5fi^-r*. *ft, HiS«2 oojUtfl^ 

©«Mfflt#i*«^©j^STiKa^©ffl^rB]^*« 
sn, owj? h©^+-e*s©Ei6i*ip]** 

bft{g«T«Siab»r<^, *^isic«»uft«*-rtt 
.#*icaiiu»v>. ^-rst^w ©*HP**fti# 

**tfto, ^ffiTJ^-ft***<»&n*. Mic, 
0f5£©«ffiS:EPtti-r * twm,ft=fttmi*¥-iztz k> , e 
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[0019] :if, 11011 *S±(cKttfclf«ft 

©^iB»:j:*El6|«)^J«S:IttWr4HT**. * 
9HB»T?© fi««tt©fMMSiT*-5. 0 

1 0 &#HHLtaP&£&£J:SEltik::2bvr#*LT9- 
■5. tll2il 3<7)±Htt. SUfcUKgSiBjWBjfcS 

ttffl l/T^5«fttt*3lfaT»5^5. 110© (1) 

smEfflKfctt^e^fflafcjrr&Kttfr^. 

BMi-Ttt. ?£a#TttS«*ffifc*fLTK(iMfcEft 
•tZIttb. 09© (1) K*"TJ:5K:, fcJfrfcJS**** 

[0020] m&mamiat, m&mno mMmizm^ 

fcftfeOTBBl 0© (2) (a) \Z7RtX^)\Zt^ 

f^t. 07© (2) K^-fi^K. sft^ttmisLo 

• ©#|pj#<fc9#5. ddT\ 010© (1) ©JcpKfc 

^^fe^©*r6]n»oTffi#4-rs©T\ ^M>ifmm 
**. 010© (2) KjR-rjr-sic, ggje©ffi#-e«* 
amaan*t**fffl*aiH t tt«iiit:aE*3EriaiHc«< 

£-g?LT&<5, «fc95fc«#lS]K:El*]T* 
*W>©«#©Sj&©8&*K: =fc o T£feLft§ifat)m h n 

[0 0 2 1 ] £U:®J:3fc:, ^«^£E^^ttJbfcP#© 

HUD, *£&3o«©#4ffl. «*tfB*£i5fc:«.&J: 

03»*^»6nft<a:7TLi3. lot, 
fC*:i;T((B?£S«>S^S*<***^ 5 (im|Tlit»ft 

^Sf*5t#A6n5. ./jN$fc*HeT»ntf. ^®© 

iSS OSS) £'h$< LX&i^ft&B^J&TSCi: 



TSKtEini o . s&^fcua^t'fr &©x. 

[0 0 2 2] ttJ|0!)i!rtl3&«#W>fca:**lftt4H>'f 

wfatioftfigft*. hi nt H^'f>a«i^a 

011© (1) «, 2 0©^I*tt5±ff*D, ± 
^£^fC 1 8 0SJI&3 2 0©^fatrEfa£n3. 01 
1© (2) teHftiiX&D, B3ft«tOS^iS»t9 0 t* 
■ft3Stt*40©^f|p]fcE|pjSnS. 01 1© (3) \Z 
*«Ta&0. ifit&©E|6jtt, £tRKSfifc¥J*©Mi£* 
i>iUT, EHEjfctffcfcfc:*. 01 1© (3) T»ntf, 
£«ftfc*tbXHi;*j*'ttlBK:fc5. b^U h**-f> 

«3te«©<H3fc*GJi©H«T. SW>©fflcS©El"]a« 

®mmizti.2>m&izit, ytoMmmmtm^ t^o m 

ZMl$Ltzm&^ «3t*oaii*aRtX!RJR«iCD*l6l©«t 
H«OXi:^0UtC^L,T4 5° ^©IffiASfcott) 
$iW£^fcs>>X&3. 3fc©fOT8&**fc© Steele 
«, Ma©Efa^4©lC&£;£ft^\ ±iLT4 06lT 

[0 0 2 3] 0 9XM H^O^fel^aibT, lt« 

ssoiii 2 « i wmpmx u s» 

U T<US1g©*ffil 3©±lCteS£jg2 0£f§!ttX^3 

fi©fST*t)*ltt5. 01 2ttF*-f 
&£l!9iT-50!l£*T0X&?K (1) tt*BJEMK0* 

•tnm-rzmz^L. (2) «a«*B©^tt^x*-r 
-r^^j^^-To d©^j©ti-rm?fe0 9ic^-rE[6j*i# 

[0024] 012© (1) T«> TO«**lr>ttK-«© 
«<fi©I TOt ffil 2. 1 3 t^X'J -v K»^tt^. 

gSf'tiSBEr^jaia^SEL, ^^^a^WAT^.. 

*«5B±-r*. ^©M*©*^©»@T«a^©«^ 
i^j**ftitsn, 0*©<fc'5tfe**i*]taia©Eip)^ 

©*^T^a^fe*^i^icEi^-r^©T, 



t$BB¥11-242225 
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tVf&Ztfrz. tzt'L, d©;£5£tf, M'&<D£o 

\z . mmm \z m& earn l& ^mz jw& i; tt 

[0025] 012© (2) Ttf, P5ffl!OSfi±»C^iS 

2 0*Wt4. (l) oi^iiil:. lig*iSl:HS 

[S]fcE|6]TS. Sfc, &SK:iieWto«:m>* 
[0 0 2 6] 1120 (3) 11 (1) & (2) 0££ 

u&wmtfipim-z&z. in® (i) t, z 
t?*«. Ei2© (2) t\ iSiesieakttcwwTf^* 

[0 0 2 7] M&*$-f « ££jBMIItffil* 

±#©£*tf-tne ?>> n^s©^ 

[0028] K^-f >««!^a*jt«xttwffli©asc 

-r-g»^<hJc J:a> IBlRl»«l*«tt)ftSWfcfT3ct*«pI 

Poffloa«^2iisxtta*xttx u » 

[0 0 2 9] £ ^T, 6-301036 ^^$S(C 

n«snfc*fl***«TH, *f[^]«®(c©^-p^p (x 



#©#JK tf 2 ^7c©t&^ o+ftlcttrtrrs J: 5 tcg&gx 
tf ffi*£KeT 3 ' t t> nJHre**. 

[0 0 3 0] H-ftlKL^K ±ea>Bffl#fWS 1 BXft 
TiUSIt^STfef), ^SXtfffi^XtfX'J y b 
© hf y ?tt 1 @*© tf 3=- <fc 0 /hS < t *s^S*«*4. 
*^HJ^iIfflbfcLCD©1#tt^ii^fc^*tC<tntt*, 

*lfc. IE®*^j|fclK!F©#ttfc#3?tCffinTfc<9, 3 > 
byX hJt4 0 0«_h (^nttTN^rSC©2ffif£t±T» 

) aifUTN*aa«3ox, ipsj 

&*>©©, i p s^iCtDtettn-ci^fc. is^js 

Ji>fiLron (0V^5V) 452 3ms. *:7ji 
S_1±ZMHL_ toff (5V-»0V) ji«2 1msf, 
fS^aS (ron + rof f) S44msT*0, IP 
S^Ttf, t>aSton*t42ras. ^"7ii«TO 
f f^2 2msf, (t^lg«6 4mst$ofc*5. #J 

*«9ms, t7Mrof fAS6msT, JS^iSStt 1 
5mst', TN*S©2. 8{g, I P S *5£© 4 {gigjg 

[0 0 3 1 ] Mfc. *56WO*iCTf»4, «JE«SSUDB#tC 

B B B ©ffl#4;£fa MCTNJS^ I P S^r 

3£©=fc 5 lc?hf >4fftL9€fT5&K#t&fr>. /I^^l/Sifi 

i§ ic * 7 1* > y ii tf %> o t h ^ s © tb-^-r ^ i 
mo. ?\i>?mz\t&ir&mt& (tk^ipa/j: 

T. #fPJTtf7t*>^Ig^&S&^©T*ffi?5t#I 
[0 0 3 2] 

imwcomffivBrn] ii3(t *^^©Bi*is^j© 

^ 1 SU6W©*I^*JHt. TFTM0LCD 
T\ -J0^7XM1 6(Ctt^|S] U12 
*»M3nTt5D. miS<Dl1yXmfal 7\Z\t¥-ftlZte 
*SntM*0X+t>/U7-f>3 1. X + ^>A* 

^;U5'f>3 2, 7.^>A*7.5-f ><tf-^A*X7 
-f >0^l:*t)£lT? h U irxmzmtf *>tltz7 F T 
3 3»tfH* (-t;W tfl 3»<B8tt e.nx*50, s-s 

«©«®ttiiiag2i6]sasA^snT43 0, 2^©a«© 
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« (cf»«) tmtn, ^5^a«i7iiTFTiis 

<hl#«n§„ TFT-LCD©g¥b^iftWKt3^TM:# 
[0 0 3 3] 0 1 4 tt. #fgHJ©fg 1 £UEMa>/f*JMfl 

js**-ria"T?*o. (i) i±#toft>&JifctttteM3tt 

K*T0T&D, (2) iaffliJ®0T&-5. Ell 5 

& 0 . 0 1 6 \tm 1 2US«0)iSfi^*JKD*S« 

«nt*it4^ie^^->*^fBi"c*D, si7iim 

[0 0 3 4] 01 7C*t i3C. CFSfil6®ti 
7-7-fM39, n^WSfcfc-f I TOll 2, & 

mmmmm 3 5 , iumms, 40, t-^a'x?^ 
>*/i-r««, BMiSfttiToisi.3. s«*t: 

•y^TWrft^i^ 0 B^M^nS. fti5, TFT1 

«Tt>s»KS*Eflji»**»j«sft*a«. ccit*«#b§l 

#IS^4 1t4 2H. -tn-^tlTFTODV- 
7th'H>7?»5. #*5£#JT«, ggjg2 0Ai2 0 

[0035] 014© (1) KjST.fc'SK, 
>20At20BB, ^E-n-en 1*1^1 tffi^-SVtfy^ 

T?EBsnfc¥frft^^->T»o; #tfy?t*nTE 

KtlTM, I^T, 014 (2) t*-r«t3ft«ifi 
^Sn, H9TrKWUitJ:5tr, 2^©igJ£{;:E[S] 

5-If©II$S8ItH R> G, B©3-3©iS3i 

i;try5=-c.E5dsn*j:5fc:, r, g. B©&jsi?i©#t 
t&o, E5o*nfcH*«a©nttt, m^^zy-h 

A*X7-f> (^2 0B©Tf::EIftT^-5. ) *i, «E*' 
frfCx-^A'X^-f >3 2:WB:ttSnT*SD. y- hA* 
X7^>31 tf-^U7-f>3 2 0^#i6l:TF 

T3 3*^ite.n, &HX«stf&!K£n*. ^isma 

ffil 3oy-h;U7-1 , >3 1 if-?A'X7'f>3 2 
i T F T 3 3 (DK$\M\Ztem%<Dtztb(D-77 y $ V h »J 

i^x3 4#is:tte>nT^5. #is§ 3511 

3©CS*«©«#ttBIJi£UTftUliU&^. fifoT, 
H3Stt±fllJ© 1 3AiTI«)l 3 BcD^tC^-tt^n 



-5. • 

[0 0 3 6] I$13Ail3B ftTtt. -tn-tftSSiB 

2 0A^3*SO, 0B*U*i0, ^g2 0B 
A<±fl(C.' 2 0 A^TfiiJtC&«-r-5m 1 

^62 0 A*«±«K, 2 0 B anTOKffcBf** 2 

offi^-E-n-ensfi-fo^sn*. ftox, jane 1 

3 Ail 3 B S^btfc 1 O0i*T?ll ' 1 1 2 © 

[0037] 016 ic^-r «k o \z. m8 3 rt*)KDmm& 
iz&^Tit. -miQ<nwmc>9\-m\zbmw < i?->2 0 
At 2 0 B^tstte>n, *fc^s/i^->2 0 At 2 0 

&<Dwmz-o^T, \*iffl(Dwmtmv£oiz&faftm& 
fit>nz><k?\z-?z>tctt>-?:$>z>. sfc. mx 
mmm<om^/^)ii 0 oic&tt-sj&nwaAPw&B 
*^-r0T'*^., mmtz&oiz. mskrt*)UDm.%-tL 

TUT, CFlSiTFTiS*|50^l5*&a, % 
B B a $aAT5^ VASTFT^©LCDlitJH*5 
«iiax©«fW*«fi< £fi£S:tt*;fc«> 

SfcfttJKTafctt. 018© (1) iC^f^^lC^ n 
WW»c¥fTl'EB$nfe^jg2 0 ©E^J7j[^©a*^a- 
\z. ttSOfcAa 1 0 2SKtta^t*«2*bt». & 
.45, #B8#*tl 0 lttv-WTSS. 
[0 0 3 8] atS&aAbTti*l^fc, «SO»» 

ICttltfcttAD 1 0 3^f,/U^H*|©^^#gt5t 

1 0 3lroliTt>, 018© (2) (C*fctptC« ttA 

pi 0 2©s*naij©jaicigtt«>c<h^s^Lii„ »i£ 

IMT, SlES lcg£f£ L & *> © ^tttf^HSItTSte t 
M5:S19l;St s 0*©ct-5tC> X«©±K:JBjS:£ 
tlfcl TOtll 2<i: 1 3©P^PB1J7.^— 9-4 5K<fc9 
3. 5 MmlC^S<fc5tr«©J$nT^-5. ^€2 0 At 

2 0BI1 iftSj&U. 5 urn, (i*5(iraT. ±T©?§ 
®2 0At2 0BAS1 5 uminTilSftTHS. fit 

?t. hi; i To«a±c»iasn4i»«-r*^ieoM 

RSli3 0 

[0 0 3 9] SBlsfeJfi«0/WHCit'|W«)«JE*WttlU 

<B>nfc„ sic, ?g i n^#j©/i*;PTtejs^i£ga*#?& 
ic^SLfc. 02ot02ia, •%2mmm<Drt*Mz 

e^T, Wramffii±T©3£e©P B 1l$£A°7*-:5' t L 
T^b$-&fcBt©^)iS ; £*-r0T-*O, 02 0© 

(i) «*>jss (o-5v) s, (2) it^yms. 
(5-o v) 02 1 \tt>mg.t*-7m®*mxtz 

X-f 7f>yM^t. !2 0S^i2 1 (C^T«te) 
A^T^ORtWro f f tiP^ Rg» tc « i: A> <if -6fe7¥ U 7i 
&«±;0t9l*IHT on(i^<tjjS. MBRj6*/h 

;U©-t;i/»«3. 5umT*ofc*«, c©r 0 ^©HfflW 
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s an* m§£ k o . ±)vmm 

a. MH**-teJW*© 1 o 0fi8«*T?T»ntf*ii3&J+ 

[0 0 4 0] n-rnicLs. Jl l ^ffi^Jco>'t^;i/T«+ 

* 1 5 Mm, -feJWS3. 5 wm©B#©0 - 5 V©jftgjl 
S«. *>WHBro'n*»9msT. t7«:of 
6 m st, X-f -y^>^jigr«l 5msttD> j@B5 
iX-f y^>^3ftt?J|BT**. 02 2*602 411 £ 
2^#J©/1*;W©«£4#tt&7*T H2 2« 

aftl:J:S3>h77 hO*fl2ft2Jfc7Ca«It:«UT* 
0. 0 2 3 £02 4tt8»W©«*»flE©«:ftK*t-r* 
*fc**LT*iD, 1230 (1) H7Jfir£|9 0 o tC*3 
(2) ttMft4 5' CiUSjftS, 
(3) BMftO' fci5tt*3E{fc*:, 02 4© (1) Ji 
#15£|-4 5° fc*3»t**te*, (2) 0 
° Kfctt-SgftfcjjsbT^*. 02 2R:iV»Ttt. ft**. 

K. »a&#&«rttrt*»snfc#, ±T2 0-ftlT*Sfc 
16 1 *J60J©<fc 5 £^£K£;e±TJ9«fc#tt:Ttt • 
±T#faTlifefc#fatcJt'<#*!>:3> h© 

7XbCftTtt'Ml^. 02 3© (3) tr^TJ:^ 
K. 3 0° #jfiTH©»WR<E*«584T*. «3fc««!ft 
iRWl^4 5 0 ,1 3 5° ttj.Z>mZ>-'&t>-£-V i &<0-3VZ> 
©T\ *to>#r«iJ©«a«>tett#*»C«t:^. d©£$T?t> 
TN#aj:0ttffi««K:«nT^5a*, IPSTJjSJ;*) 

4#tt£-Jl&#L-TI P S#5££JLt£t-*i:iJ&«nttiT 
&-5„ 0 2 5 tB2 6tt, ISjJIfclKMO/'t^JI'tZttffift 

tlf'ni2 2 £0 2 3 (C^JcTf &0T&&,, 07fc©J;5 

fc&#fl©BWEIEt>fc<fcofc. miZ±TJifaT&<D 

&mm7 4 )iAzmm~?zz.t\z£<omft!&&, m&m 

Sig©liBS©-r^T©ffitCt5^T. IPS?5iC£ 
[0 0 4 1] ?g 1 HSE#J©£ifi£-e, S-S©^^$rfTofc 

#Tjta«»n*. 02 7«r©^ea5?>T-©«n7t©^ 

4*ttWt«B?*5. 0^©=t5(c, T#J««©«ffi 



ton* left*. c:©,fc3fc«#«fcfl*©2iH*«« 

#*^t**T**. miUJg^JTfc. 3S§jg=bpJli7t£iI 
[0 0 4 2] ^e©M»S«{t3*itl^o*fi:Siafl[<0« 

{tico^T«0 2 ot@2i t^bfc*^ ne©^$t 

1. 5 3 7 um, 1. 6 0 0 iim, 2. 3 0 9 9tfm, 

2. 4486/imtU iKgitWt3>h7X 
hJt&Wjebfc. -^©^^^0 2 8 tB2 9K*T. S 

*©§§s (i^xm ©iSst^-rs^b^Ha ok, 

i?xh««as<ft«t-tnjci£:i;Tatti8 (mffiEPamt) 
•^atj: o*28»;:«nsfc«>T*s tstons. utt^ 

©fC0£0 2 7TiftfBt5. 5§ig (kyXh) '©K±, 

[0 0 4 3] fi£oT, 3>h77>h (a»g/HWS) 
h^JS<a*B£fiT-r-&«iaiK:»*. b* 
U t)it)ta>h7Xh!fi^W;fc, -fe;ujpiPii;s 

T, ift^^'O. 7((m, 1. 1 um, 1. 5ym, 2. 
0 jimC^g^f T4T F TSfit C Flfijffl 1 

K*^*«i^**HR»c»ifPUfc«tii/'«*;nct)^nfc 
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Efar6^@©iS£©/h£^{ffl©Pl#£Jl.@©£fci6. 
3ie©ifiSS*«0. 7 /zm©/t*;i/fc8M£l,fc!&<. £<IE 

[0 0 4 4] @3 3(t S6 2|&ififc|©gSgAt*->£jj* 
WC**. Hi 5{c^U^«J:5tC, SSllSJSWTtt. 

^HdlCBtfT^fc. * 2 3£jg£IIiiR9©$a 
(^©afcfijfifc^iSjfcJStf * £ 5 £ m 2 31 
ttffifCDffiQffia-tt. S&lUJStfltElUT**. 0255 
tt. S5 2|Mfi«|03E»«S*-rHT*«5. (1) ti^ig 
/t*->*. (2) li^EEffflHri^^ft. £©^ 
^JTtt. CFMl 6ffliJ©«gl 2©±tC!£tt£>n3 

jZHca*tt*rtlt:tttX*J:5Kl/Tt»*. TFTIS1 

S«2^(D^^]fcBE(*]$n^„ 02 5 5O (2) tC^T 

»asns. iiHKi'3oiiiTaiMi<!) 

Xy vri* K*^ ymm^Wit LTi< ®T, &£UfcE 

**8att6n*«HT»t), o Aiiasimsi 3© 

xyi^toilKifinoT. JS^a««B2^SSfifiJ«tO 

iSTT 5 a», © tctstt e. tin x-$> 

0. «iSlS#«#T»*. MfC> H*f*3T?Sjg©i±;© 

[0045] 02 5 611 £2 £2f!S0!|©:gi|©XJg0!l©£ 
jg/^->£^T 0T&£<> CFl«16|iI(Dtll2 
(D±\Z&ttZtVb9Zi&2 0 ASr, ■* 9 ©tf'^lCffttt 
*. TFT£«1 7fflK«^jBtt»tt6nT^fcK, ^ 
g2 0Alt mtf, El£)§iT&-2>. SoT, 
fC*^Ti«*tt4O<0*|RlHffi|6]Sn*. ^©3E»«T? 

[0 0 4 6] SSl*tt«&tf*2*iMrai:, 

Elfi]UfcP#©;EFfta*2t3©fiH*Tl 8 0° SfcaJItfc: 
)«»fcov»TttH9R:wb&J:5K:«t»l«PoaftWtt«» 

[0047] i3 4ii f^3mmm<Dmm/^->^ 



B*9rtlC, Wtf5fa\ZH£tfZ>mW^d>->t. W5&UZ 
Btf*fftB/t*->fcKtt*. dT{*-iii?t©±¥# 

*i«iit3ffi^*^ie/i^->f3«tD. 1^1:18 0' A 

ase^*->fcJ:9. «5&|6HC1 8 0° Hfc*2rffiT2 
t3©««lCElSl»aSn*©T. -HS9rtT4*I^]fC 
EftftfiJ^nS^itCfrS. i^L *S/W>tUfc 
*£tCtl ±T£fa£fe&£|6]©P#|pJ©«ft«rttrt«ac 

[0 0 4 8] 03 511 %3nmW<D&&rt?->$:%. 

muzztmrtz-y*. ft*ft\z\*®j3$\\zmuz>&t& 

* 9 rtT 4 [- Et^^fij $ n* n t tCfr o . ±T£ft 

[0 0 4 9] S6-l*>5!63fMS0mj:. Ei«i»as4i; 
StSh'/-f >«fffl^Jf&£LT^£tefflLfc#, 0 3 
6tC*-r<fcpt, ^©KiWfcisnTttftfl^OE 

Ttt, «s©Ein]*«iw»sn-r, a^p D pK^«T^i± 
[0050] i3 7d ^4mmm<D^m^^-rm 

T°3b<0. ffi©«»ttaSl*»e>SB3IMfi«i:|gi;T**. 
3B4|^Jfi«Ttt, 03 7© (1) KjjVf <fc 3 ^2 

PBtt5 0yme^ (ft4t>tt5 0/tmKT) fiK 
©«tpft^E^^->2:f^ti£T2)^©HH ^gjg/t^- 

sasfia^-^sjgBfi-r*. cnT&nn ggjg©ii± 

[0 0 5 1 ] 3=fc. SB4HJfi«©«»«Ttt, 03 7© 
(2) t^-Ti^fC, 3&E2 0©±Cf-/'^Wt5^ 
ig4 6S:MlcKlte. ^©^^fc, x-/1«»©nBltt 
5 0AtmSg (*5Wi5 0/imjJlT) T<fcl^. d©«fc 

2 O'SrJBfcW*. M»C^S©^SS©IP$©#^U 
X7i , M'y?>mE2 0©±© 

?§e©]i±a5tcfe^T ; t>Ei^^$ijffli$n^. i3 8ijf 
5ii!fifi«ncu»t4/x*;wijfi€^-riaT»o. (i) a 

#»j&»SJl&tt»£*aWCji;TBTa0. (2) ttfflij 
lltSS. m5Hig^JH 012© (3) ©«jg(r*f 
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\Z\tt^mUz^X hT^jS2 0 A£07K©<fc5t;:flM 
b. ffc#©S1S©tt@ 1 3 (C«7> 'J *j h 2 1 SrfiSttTt^ 

s. mmzte. n^mnnm*. ■mz%mm<Dwmn.mi 

Z\ZWrt ibntdg&rt* —> 2 0 B£7.U 7h2 1tl 

tzbcD-e&K). wmmmi 3\m3 9\z^?£otz^t> 
to 0 5 2] mgh^mwvmmwitfiyizyi'fe-rzm 

gfcgttfca* hoRlfi****. ±ia©«t3{c, va* 
5*©Scft K * -Y >mm^ £151} * d £ K <t 

Hffi^JTtt. t£i!jfil^£#T£TFTS«l 7fl9©F* 

[0 0 5 3] «H±fc£ie£Rtt**£. 7*M^7. 

mtfftZtPHZ, **0*>«TTSt^3WH3J«**. 
cnfC*fbT. |$M 1 3 H7^->z>^ l/T»rt ■ 

L-TfclSjWajHrrSJlittfclr*. -f-Ofc'ft, TFT* 
««Ttt» S§ig=fc DX 'J V h £ l**-f >«lW#at bfc 

##=i*ha«ttt». *7-7^j^m (cfi 

«) ©#fa*ffittSft'**'»KT*0. *fl^«ffilCX'J 

bW$>*h#*-t©**ftflJT#*©T, m&ZM 
(St5**«3^ b ©«»!***!>& I^T, Sg5HSS0iJ 
«t 5 fc, TFT*1S«©H^'f >«IW 

©KjjW^ffl^SS^iEi-ra^tlcJ:?). nxb© 
iijbn£/b2<T#£. 
[0 0 5 4] HSR»Bfc*iJ b £!SttT«i&©gl$#« 

aTtt«ft©SEfia*an*©T, sft»tt**«T-r*± 

b3o 

[0 0 5 5] ^T. !B5|lS£0iJT«. 03 9 tC^TJ: 

Ps#fc£e*»:tt&*£fci»w©»flE, i6aFjs«*»T 
»tsnT*o, csnms 5temyf&T*&z>tzib, mm 

#±T2 0©gP#k:#iiJ3n5. #S,S^3 4ABBM 



KJ:*±«©HjP&*U 3 4BteBMK:J;5TffiiJ©M 
[0 0 5 6] y-h/U7^>3 l1'7-3'/U7-f> 

* > tfitt 6<c^«fc 5 o . mm 

nmtrtx?^ ><Dffl&myt-?z>'&mtf$>z>. ztz. t 

FT3 3tt. ftlzMft^mfotVTT^fryyXi/*) 3 
>*JI!HTlr>*»£K:tt, 7t©AW^«tD^4ttt^ 
ffcb, KftffrWg** TFT©g&#fc 
«JtT*&g#»-5. -t©fc©. Wb^n^©^ 
£JI3fcT3fc&©BM3 4#iS!tt£nT:}3D. *^iS0"J 

BM3 4Ti3tt5iti«-PS5. mSaMSMSB 

<D&Tbr$m\ztzt>ts.^mmT*$>z>. 
[0057] m5$zmm<Dn*Mt2ftmj3iS.-v&z>tz 

<Drt*)itmvm&¥fmzti%. m&mm\tftw\zz u 

e^fji^a*. WTfet>lSroni«8msT', ^"7 
agr o f f A* 9m sT. ^7f>^MrH17m 

©it 7 P ir X ttfg 1 3»J K it ^Tffi*T$ 5 o 
[0 0 5 8] ZZX\ »%tLTWmnWZ7.V v b£ 

tzftat&zkiz-o^T&wr*. mmmmzit, 2^© 

***#*»)«Sn*fc©, SIS 3 6 0° 4*ttKBl«Jb 
fiffTSO. 3 6 0° ^*ttTi%»ft:H«A«#6nfc. 

b^b. *«as«tta#anr, *>a«ron**4 2 

msT, ^7iigT o f f *U 5msT\ ^tl6Sr^t|- 
b£X-f •y9 1 >yjifi«5 7msT, »*r)Sfc»Snfe 

T-rs. iniixu <y h©ffl&£«<&-e-tf^-©#h*;w 

[0 0 5 9] fct. K^'f >MM¥&tVTXV y h 
©^^r^fflf ^>Sfi£tt. XSA^IS(wT#S£^'5fiJ^ 
*«» D . #ih@i 5 ± £ T anil A: ^*«. IPS 

Ttt, «ffi*9ifiabfcl^k:0r*lcEi^*«ft5eb«t^«» 

4 i£#j!BbTiftijrr*. H4 0ii. nm#)%m%>ft\z 

*tt**ft©Sl*J»**K l fl"r*BIT»t). ^2 0A 
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(126) 

^(Dtzft, H4 lKjR"*\fc3fc. ^g2 0Ai:iIXU 
y h 2 1 tOMBW^TttSSS^ tt^iS2 0 ARtfT. 
'J -y h 2 1 K*f LTSS^ffa (0©±T*lfil) ClEftl" 
■6 A*. ^COW±&c>"X 'J y h©4>*#jfiT«}KS^ 

A ft H * -f > 4 7 A^^-T £ C t K <fc S« 

STlBSnfc. ^igWM±» F*-f M#PJ9JT*fc^ 
(5 i: /h2 C> C0TI?gfi (Cft <E> ft t<^, C co J; -5 ftEr»]g3r 
^tS^T'li, »«A«fiTt*±. HA^a^©« 

[0 0 6 0] m6HSS^j©;i^;m, ttsi&KMo/t* 

;i/tCi3tt^S^e2 OAmtll 3 0X'J >y h 2 1 CO 

OAttJUil 3 &K*)Mzm&t3.15fafr 
SJIfcl$0a#l$ftmK£^T0T&3. 0^co<fc5 

ETirJMtffil 3 0XU y h 2 1 t> i^if Ulceus 

Tl>5. ^niC«tO, 04 3(C^-r<t5H^liJ6<][C4 5}- 
«3nfcF*'f >#£j£$n*. tot, f65HMWT 

[0 0 6 1 ] 0 4 4 te?s 6 Hig^ioia^gBcoii^com^ 

**T¥iBT» o , i4 5iit 6 mmm(»mmnm<D 

>\5> — >*^-r0-CS>O, 04 6(304 4C0A-BT^ 
t-£B#COBfr®0T&&,, 04 4Rtf0 4 6IC^TJ:5 
fc, B6HSS0iJ<DLCDT(4, -^COtf^XSIS 1 6 C 
■tt, iiTtfflCO^^-y^^hU^X (BM) 3 4tMS 

-Il:nt>tli 2^M^n, 3E(c, *?if*fif<D& 

mmz o AAs^fiKsnx^-s. u©^7Xisi7ii 

«¥fT(^/£3n/tffi&#C0X^>A7.^-f>3 1, 

x*-*- >A*7.7-r >(csa^*is](cwtc^$nfcs 

. *lfcTFT3 3RtfH**Bl 3A«Ktt&nTl»4. X 
+ t>/U7l'>3 1HTFT3 3lC43tt'S^-h«S 
£»J«U x-^A*7.5-f>3 2UTFT3 3 (C^ttS 
HH>il4 2l:»«Sn5. V-XtS4'l 
(J. 7 ? -^A*7,7-r>3 2 ilWlUST^O, h*U-f>® 
S4 2 tfS]I^C»J«Sn*. X+t>A'X7^>3 1t 
T-^/U7'f>3 2C!)ilil:lt y-h*MM*» a- 



HsUflHIl 3(3, 04 5\Z^t^ofS.l : 3 CDfi* 

h2 1 ASfsn-^n-c^s. sec:, 3 come 

fiTTS. ^7XSS1 7ttTFT£«£D*tfn*. 
[0 0 6 2] 0^COj;p(C, CFS«CO'^?iJ2 0 At 

TFTg&coxu >y h 2 i (J, ^-n-^'ncoE^Jbr-y^co 
i/2fcttt t nTEasnT430. xso'Hft^asT* 

012© (3) t*-r±5tt*BtXUy hott 
^•CO±tC7* h L-vT. hSr^LTmffiCO/1^ — >S:S 

3ti/Ta«bfc«xyf>m^t(:±o»*$n 

So lot, 7>*)yh<D®>ftZ®<J:o\Zrt9->-> 
ifttl\i, fttetmCXM-CXV y h&MrfLtZZ.ttf 

[o o 6 3] me^mmr^t. 04 stc^-r^ic. ii 
rnmm 1 3 <Dmzi3 131, 1 3 2 1 3 3 cogB#« 

n^j-ect, 04 5jc*-r«fc5»c, *st«»aa»*H 
mmm 1 3 ©waauisaw-, □ 3 4 a t t«bb p 

3 4B^tnBMSffifflLT, BMiCStl3 5T 
[0 0 6 4] 0 4 7 £04 8ttS86^Jfiffilfr45tt*«ft 

!fttt^*t@Tib5. vlCOi^lC, &Mftmz#i%iz& 
VfT'&K), Efp]S^ ! bS£^i:ig^6^>n^A^fco * 

&. m^mmzx^ y^yym&xtfi 7 . 7mst, 

MiftiiX'f •y5 i >^^'BTtgT^5o 04 9(4p*«^O 
A"^ — >CO^^JT-^)D, 04 9 CO (1) C0J;-5^H* 
mffil3(C*lLT, (2) C0JC5&BM3 4SMt 

[0 0 6 5] JS5S^6HJ6Wt*V>T, CF 

S«l 6CO*tfM]«ffil 2co±Hig(tfcHe©#t3D(c:x 

>)y hzmvT, M*coh*^-f ymm^mzxvy ht 

*aifl[**«T-r?). *6HJ6«Ttt. «aWSMSE»»tt 

ll7*iSt^«-?-coj:py«t^T*S. 
[0 0 6 6] 05O(4> SB7^IJtWK*^«B5fS«SO 

^/U7^>3 2^fi£P#(C|flB$(C^«@l 3 2 5r^fiK 

b, dentil 1 3 5 ic^sij$nfcH^«ffi 1 3 tmmmm 
1 3 4£$grt&3>^ h*-^*»fiK±&antt. 
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Si 3 4ST-^U5'f>3 2 tlSJErfcJgjfcUfc**, 
y-h;U5-f>3 l**W*CS»fi3 5£RJI#K» 

[0067] m7^m&mt. me^mmztt^x, m 

#T#SOT, Eft&'&£jg!;:<g;jgcTi*£. ft*. $ft 

sot. s* ( ?p««jiicrS]±-r?)o 05ittm8*j6^j 

OH^gPO¥E0TfeO. 05 2te05 1©A-B©8B 
#OWrffiBT**. ^8HJ6^J«. IMIl 3<DX'J 
>7 KWf-^2 OCSMlfcOTt m6HJfi«t'IPI 
y hfc««©±KRtt5.ft&*&* 

XU7 h2 lftlcftjB2 0C£Rttfc*^. X 'J 
y h 2 1 ££jg2 0 CtJ:4«iiOlB|Bj*|nItt— SUT 
*5t>. 2§jg2 0 CHX'J y h 2 1 £«fc«Efa©#*l£*t 
86 U ±0«£S«5J:5l:i<.-^T. fg 6 UlliSfcl 
•fcDEliWSfcSU fS^ilSfcft-h-rs. 05 2lC*"t 
ck^lC. g£ig2 0C«. CStl35, y-h/UM 

[0 0 6 8] B5 3tH5-4tt, ?g 8 HS£#I©T F Tg 
SO»ifi*j**KWt* *BT7**. 05 3O (1) iC^c 
-f^olC. 7(cy-hgO^JB Wj'W 

K3 1 1 (2) T7*hUV^77^S 

T, y— hA7 5-f >3 1. CStffi3 5Sl)!??ig2 0 

cciiam»3i2ftaT. (3) ty-Mew 
313. a - s i m&m. >*)i&mm 313^1 

mtfMT&. (4) T«Bi«3tt&£fc:J:DeB«E#Mk: 
^ + >*;i^«R 6 5 Rtf^ig 2 0 C (Cffl^-r Sg&# 3 
14S»t. 05 4© (5) T3>^^MtV-X- 
HK>i0^^3 2 1tait4. (6) T7*b 
'JVi'77^TV-Xfl4 1, HV"f >«S4 2ft 
t'SpJSgf S, d©Nr. 7iJyKOrt«©^fi2 0CC 

ffla-r*ffi«Kt>/^;n«*»-r. (7) t/w->^- 

■>3>R3 3 1*fSRf5. (8) TV-^fl3 6i 
WiItCD3>5'7 b*-;W3 3 2 
(9) TITOR3 4 1S^m. (10) T7*h 
U V^77-fSTi«il 3t»*t«. HOIS, X 
'J y h£IS:ttSo 

[0 0 6 9] £A±©«fc5K:, #g£iS0iJT«. HaHtSl 
3<DXU y b 2 1 rttCS&g2 0 C*»J*UTt>**», f£ 
*(ClJt^TXSOt§J!lD«ft<. ?£ig2 O CtCt oT-l 
Bft*«*)t-r*tt>33»*3&«#6n*. ft*. *HJS«»J 
T«. HJMTffiOXUy hrt©gSig£, ^— hA*7.7-f 



iSifcT^tLfe^. il©f>*> l«TXte2JI£iffl 

[0 0 7 0] 0 5 5 tt, fg9HJSW;:*tt&?2=ig2 0 A 
t 2 0 B &/**MzmW.tS.J3fafr 5 JlfcP#©ffim£^T 

0T*<?. 05 6itm9^mm<Dmm^<D^m<o^mm 
&j*-rsiT**. *^^©^9iijS0a©/i*;u«. *i 

HS6#J©A*;i'(C*tt-S^g2 0 Ai 2 0 B©fl<M*£. 
m6*^J©J;5(cv^lf^(caffl$-a-, 4#*iJ©Eft 
J&*1»&ft* «fc 3 tl/fc. Bffi bT^Sffl&fc-OffifflTttSS 
jgffi©7jft^9 0 o -T^SftoTfeO. flcA^HFtiftfi 
©^Bt^fiftTjfttcEfaf SOT. 4»«OEIrI**» 
5ft*. JM£tfHc«. ttiiJlOBd (ir;HS) *«4. 1 
AimT&O. CFi«©^g2 0 A«tI*U o MmTig 
SrtU. 4wmT*D. TFTSt«)^2 0 B (Start* 
"5umTiSSdU. 2 MmT&D. ^g2 0 At 2 0 B 
©IWIR (0T4 5° «H&J|S|OlBlfi) **2 7. 5 Mm 
T&D. H*^tffi (BJRB^iJKy^) A { 9 9wmX2 9 

HIBlllJSWtHUTftO. «a«H4W:56 6 *SS0«©# 
tttRDT, ±Tfe*^«ft**fcA»ft»ttT*o 
feo '^©«iift*M. «S, MKitt. *n&^ll:« 

ffcSWW. &tJ^;WPft£^©2M £ HcJ;^Tfcgo 
T<So 

[0 0 7 1 ] SI9glS£0iJ©A°*;i/Tte. 
^^<t LT4^)©7j[o](CSfJffllT^S < , 05 5TA. B. 
C. DT^Lfc^#^£©4 0©7jftfCfcJP£ft£ffii* 
fc^f**. ^©lH*rtOjfc#*^*Tttft^. £fttt 

Pi*TllUfir«(CiBS-rSfe«), ^ig/^->©3#D>g 

*. *^ic«04 7 tH4 8 \z*-rmfi¥rmmznT 

*D, ««WttKtteffl#W0«*O^»tttt:EftT 
^ftl^i, **D»*Ll»!K*ttttJ*ft^-?-^T, 0 
5 5©&iE/^->£a«£ffil;:B3(Sfcr-.y3 1 *ai«bT 

15 /zm. UvXhi^^l. 1 Mm. -feJUJ¥3. 5 Mm 
tU TFTHStCFSISfflUTl 5S®ISf-f 

-f >ft££©^/^->^^jl5ftfc^\ ttta&ff 

. ftS^rt^f 5 ftfc. 5/rml/yXb M 

K3 0 m*Ti«lia$-B-fc*t»f «H*Oi|g*T*o 
fc. fot, §&g©4s. i^Digbt^^^ia^t-y^J; 

/X^->*»fiK-UTfeS»ft****f»6ft, ft*-§.ot£ 
ff©g*S^M\^SZli:IIftS. T*^^->*w±K: 

H^tf -y^©Bgc»© i xttSRttfcaajrr* dtr«¥ 
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[0 0 7 2] fcii, *9HSfi«T, £jB/1?->£H5 
£4. L*»L, ;inT*oTfc»£±tt#l;:lSIJBttfc 

i?ffl»TJsaoEi6]*ii6i*«an-5fc*, 3t«in&£*©* 

3Rft»©fiT££i;3. ^OJ^ft&J^Sfc. 05 5© 

[0073] *9iiat«k:*^T»4, K^-f >a«^a 

fftt Lxi<. H**ffi©x>7 ^tco^Tfelwj^tc^ 
#>«#£fg£-f 4„ H**S©Xy^KJ:4 

4. I5 8H ^©^^i^aj-r?>iii-e$.o> cdTtts 
4. 05 8© (i) ic^T<fc5ic, «E*winbttt»i* 

fctt, 1411, S«fiElCElp]L/T^S. '« 

mi 2 «t i 3©rBi(c*ffi$Epjp-r-5t, *@i3©jiia 
1 2 1 1 3 Kseajsriemcm*** 

— *©*@«3 ; e>seTab-i)^\ te;£©flrtite*^B 

*«*Ta»3. m*wmmzftMVT\,*z>tz#>. ^vm 

» dr/) WTtt. 05 8© (2) fcjSfJcSK, « 

#8 ©^iRHWHfl-ra. ttfi^ 1 4 «*#8 ©*[fi](c 
seK&s*ipjKi«»-rsfc«), 0^©<t^tciii^©4' 
-tap t x ^ s?T*»o«»3Srifl*»*a: d .. u a-x?^ 

an, g^siMTts. 

[0 0 7 4] iCiiftUA-^WKOat'll S§9 

m<Dv#vv\zmm\.itmw^->*WLttitmmz& 
^x, j/a u - i/>a»a»i*anfcf » 5 1 */Tf a 

T&4. $&, I6 0H ya'J-l/>ft»*5Iian 
T 1 4©«^*f6]^$nTU-5, ^©^JT«, 3§Stt 



<£T£-fr4I*BI;:ft4. 

[0075] H9*j6^j©>'^-y i ^tjaptb^ 

iS^ * - 7 ft&Wits. £© <fc 0 te \t'> L 'if © 
6 1(1 fg9^JSW©«»A**;UK:4SV>T. Bi*rtTII 

[0076] 062© (1) «0 61 l^tSA-A* 
©K®0TS)O, 06 2© (2) «B-B' ©Kfrffi0T' 
06 1 C«f«t3k:, A-A* ©WfST«, £#J 
©X 3/ yMfi tCH < Ji*. -5 **, *«OX y v 

tti&fcttfc< JIASfiBttttfc^. ~n(C*fjSL.T, 0 6 
2© (1) (C^-fJ; 5 Kfe«©Xy vttjfiTfi, 

j& \z «t 4 Effi]«$ij^r&i i at* * < 4 a<, £«©x y 
i^e c «fc 4 Erswj^ft tajtttw-a 

bT^5. B-B..' ©»rST«, 6ffl«)I>r^ 

ttiS ten < M. X. 4 ffi^ 4 **, £<»J©X y v»#jfi \z it 
H< j|x.4M««&<, dttfctt/fcbT, 06 2© 
(2) fc^f £5fc#ffl©ly^{*i£Ttt. 

j:4Efpi«aa*T©i3nfc^a^©«^rs]t^ic 

«k*Elfl]«1W#l6JiJ&«*€r < Sfcfctf, vtt 
1^4. 

[0 0 7 7] .W_h©J:5IC, «ffiEpjn«f. 
CDXy5?CDft«>«|ftC«t4E|nlStt*T«Snfcj(tft» 

(F^-r» *tf6^u, ^©^^tr#^^a©Ersi*m 

[0 0 7 8] 06 3 it. mi OHSg0tJ©LCDtC43tt4 

tttjuii 3i:ioaiisn5ii-c*(j, c^th 
nt^^tic-r*. as. mmmm.9\-<D&ft\zit/*7> 

71 > J f>TFT^*lStte>tl4^\ #««»Tff6nfc;t 
4o ^(Dtztb, TFT, Rtft;Hit;U7^>©W 
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<n®ft\Zl<f7yyZ-?bV>7 7> (BM) tmXnzMft 
[0 0 7 9 ] m 1 Q^mm-QU, CFSfel 6©2tfa 

mmi 2 ±<Di&*kmm?\-<Dfflftiz$i®2 o a 

H^ttSl 3©Xy vt'iD^C^^m^iC 
ct 5 Eft«f&Jft £ fctgft £ 75 ft K EftSfiK] * 4 D" 4 «fc 
ptCL-TV^. B63ffl (1) tt*EasB]Jn*3r©ttlB«: 

4(1111 2. 1 3Rtf3Sig2 0 ACOaffiirSf^jfttC 

Eiarr*. nm&wwrr at. B63® (2) £*-r<t 

■5K, 4ttfW8KS*fcfc*:frlfcK:El*rr 

left*. M^14IM5 8© 

(2) lC*T£5K**ig^ft©Eft£gft5#fttcE 
lSlL«t3i-r*»*. 3§®4 2©Eft«fM*>KJ;D06 3 

© (2) t^-r^ie. «*MiMrt0Sffl£Hi;2rfflic 

Ei6]f *;:ifc:ft*. 

[0 0 8 0] 06 4tt. £§1 0*SSW;:*tt£§&gA^ 
->£*T0T-;fc-g>„ icfc, B6 5(l 0 6 4TRTH 
A,£«#£ifc*Ufc.BT?**. SS 1 0 £i6m?tt, 19 
HJ(6«K*^TSI6 3©S#E«£*irr-&fc&, MKl 

ffiWc*tt3^g^J©A^->£^-r0T&§. 05 9 

nfc«#©ifi<fc:, £TfcK«SS3§ig5 2*i»tT^*. 

MW2 0 AfCOft#oT*D, -#:tC^fi£$n3. ffiSS 
?§fi 5 2 fcKW-fcgBfl-Ttt, 0 6 3 KjRTH«**H«S 
n. 06 5 lC^t"J:5SCiSI§^@©X^gR:frte*tt.g> 

^fl^i 4©iB[o]^*^SB^rt©Eipjt— err sfc. 

r, **p n pSA^±b/to ft*. B2 5 8H 06 5 t 
*#&«»?&£ 5 2 £lS5Slttgl 3CDX^i?tdMl6)T?> 

<fc 5 tzwrttm&iKT. z. ©«£• *> o - u 

ffi^Stlft^ofc. 
[0 0 8 1 ] ft*. 161 OUSStajTte. ^ItLTT^ 

Sn^ii8frT#-5©Tn>h77> h*«ip]_h-r«. 0 6 

iwitft mmm \z®. n % z. t ^gt* *> . 

[0 0 8 2] «H»M'f>IllifftB;. SMiftEftSI 

saft**-rst)©T*na£oj;5ft i bco-e ! b«t^. 

Efill«»C*^»ft^©«f3eo«fi*3tS!!gi*-r* 

iErnKSifijtfSEta* £ ^m:* o . znzmmv 



«nn/'f>a«¥a^aT#4. @6 6n ^nii 
6 cd (i) nsfiSfc. mmmzmmuzfamzmifi 

U J tZ.iZ-j5<Dl5\i>lfre>&Zftm. (2) T1i4 5° 
[0083] 16 711 SSI OJSJ60y©aS»«S:*-rB 

t»o. 06 4^bfe^^.H^-f >mm^mtisx 
mmms 2^i^i-sTFTs«flj«oEia]iRoa5^4 
3 k:^ai5.4T^-r*ift*^*n»*jHi*bfc. erne 

<fcD. M5 3I1 -t;Hli 3©Xy>M;:*tt-5&»& 

n^(D&w*mmr%s5fa\zm<w.faMUj]*^-rz>& 
o\ztez>. «£oT. 06 4fc*ufc»i ommMtmm 

©MM^tll.. ft*. B6 7TI4. TFTISII; 

T F Tlfit C FlSOfi^CIWt 5i ^Cbtfei 
t». ft*, *n«©IHit*rtltt, HRttftftt^.fcSBfilS 
«0*©9Sf£i:. ^»^t«t*El^«$4*t©A*7>7. 

[0 0 8 4] iMH^-f>«iH¥gatJ^l0I^ 
^T±D5&»«#©S^®«rt©i£JI#T©El6]'\© 
US>£<£«L. «*««F'i©jata» : p©ElSjSrS€3-5 

fc*KI9;tt*OT. VAtt\zm.t>-?, maJStthm 

&%.zsmfr<Dwmn® i 3®i7-/W5isi^s 

il:ontttt5. B6 811 Wflffli-r/tH 
>mm^mt UK 3=ig©S#tfjft{iBH{S©0«J 

**tHT»5. 06 8© (1) tC^TJ^tC. 
ffil 30X7yt^2 0 B**EltSft*<fc5irr* 
fr. 06 8© (2) (C^Ti'piC, Iltll3ffll7 
>>fc*Hnrr**tlPj«« 1 2 ©gB^tC^ig 2 0 A3&«E«S 

n-si'Sfc-rsdv 06 8© (3) ic^Tist, ism 

fU3©i7yl:*tiT, CFSKl 6#J©§£jg2 0 
Af4**fi«©rt«K, T F Tl« 1 7 {BiJ©?£ig 2 0 B 

tt**^«^(cEe$ri§ «fc o (cr^o 

[0085] 068© (1) £ (2) T«. HS^ffi 1 

*. *<Dfc&, m*m&ft<DMtt>mft&£'<D£5T'&-o 

T*>, **ffi«rt©E[6](C«Mbj^#5:S«Sft<ft 

[0 0 8 6] 06 8© (3) ©E«^ft(Cd:ntf. HJ^ 
111 3©Xy>?»r*5ttS»«)«»fc«fc*E|piaftO*t 

tt»4-e-r*3£bfcEi^*«»6'n*. ft*. ®#>?tmz 

*«^tCfc^SBlBgT"^*„ 06 91S. ffi^T06 8© 
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(3) KfflST*E«*#££SLfc*''&©Xy-;?£ai 

•r^H, TFTltl 7ffl,©g*2 3BH^I 
«©fi»C. CF*Kl 6ffl©l£*2 3Att«*«** 

KEB^ns^tc-ts. 

[0 0 8 7] 07 011 $1HS60H£|SMSI;: K/f>& 

LCDT*. EI 6 8 CD (3) ©&#£Ul5!b£:ggjg?iJ©E 
PlZTnTmTfoir), (1) l:±«*»61fc¥IB4. 

(2) fc0rjS0*3*T. 0 7O©flfi&Ttt. 3!ig©i«i2 
Iifi2 tf m, 2§jg©i|i«7 ;tzm, &jg£3fcjE©rai8H:4 
OnmiL. 2ft©S«£MD£:b1*fc»K::fel*T. T 
F TI«C^gtC FIf ffl^E^ICElSnsS 
igtbfc. fcts, 06 8© (3) C*ttA«^SSn4fc 
*. TFTI«17l:iUTtt. WIilSl3C!) 

WKS«$ns^t»c^4*«. h**®i 3 ©rat ay 

[0 0 8 8] 07 0©LCDT«ft*©<fc5&$?£b< 

(tnH^'f >tt«*sn-r, ?w>.yy>y;£s©s^g& 

&*5, H7 0(C*5ViT, Ilttl3f|tl 

Eisn^^g2 oB^ia^ssi 3 ©xyi?icE«r 

n«, 06 8© (1) o*fr*«nssn. ^©BEMTS? 
g'2 0Ai2 0 B^jM©«ffi(CiBS-rntt'0 6 8© 
(2) (Dgkft&mmZftZ. Xy3?±XttXyS?K3*|i!l 

-r*(s«te«sn*^iBtt, tft*«i 7«tE« 

bT%, CFII1 6«KE«bTt>«fcH*«, £«©» 

D^t>'&©i'n*#« , r*t. tftusi 7fiij©-fe;u 

til 3©l7yi:Mt5rt*ISLt>. 
[0 0 8 9] S7 1I1 $\<Drt#->J&Vi(D&&T\ 0 
6 8© (3) ©2M$£S£3!bfcfgl 1*JS^J©LCD(C 
*3ttS^?"J©BByiJ&^TEIT$.<P, (1) .tc±M^e 
Ji&TffiHS, (2) (C»fffi0€:*-ro 0^©J;5tC. 

-fc;MI«i 3©Wtc»^©S©«k5tc^e©*&^-S:iBe 
U JgtC, cni:ttlH»CSSE*#I*Ol'i«tlS]*t> 
Tlfcfcjgfijtbfc. £©«fc-3fcf&g/t*-->££J8-rn 

I, #E(S]*[6]©«iJ^$:#L<-rS^tttT#^^„ £ 
©*£*>. *ag©S«©?^jgA^->«> t;nin 
IWfcRtt&ftfcy— HA*5-f >3 1 tr-i'/U7'f 
>3 2<D±\Z&W.2tlZZL£\Zt£2>. 
[0 0 9 0] fcfc, 0 7 1 (Cfel^Tfc, -t)im 3M 
fcEHS n-S&fi 20B5TFT1S17 ©-t;Um«§ 1 
3 © X y C F Xffi 1 6 ©X y i? K*f faf -5 

»«fc-mtt\ 06 8© (1) t (2) ©ftftj&«£^3*l 
£. £©«£*>, ^jg«TFT»1£l 7fc(©-t;i/«S 1 
30l7yllMn:i*5ISL^. 07 1TI1 * 
*»©ir;U*«C£fai*T£fifcfi#»©» ; F-tti:»fifc 



e>n*. bfrb, 0 5 9 &l£0 6 1 TM B M b 
fcctoiC. 0 6 4©±3fc£S£Kttfclr>IB0-fc;Mt« 
1 3 © X «/ -^ttifi T» * b < fc H h* * -f > #5fi 5 . 
dOfcft, 07 2JC*-r«fc5t»lttUfc^iE-Cft:<. # 

*. bA>b, 07 2fC*T?&g2 0 A£2 0 B£J£fi£b 

b, «#$iJP^ (TFT) 3 3fr£©ffiSta<Sfc-5fc 

H^t^bTvyifyicattbfc^e^JT, 06 8tC* 

Lfc^jg©-fe;u««©xy^fc»-r*E«*frs. -r^ 
T©xys;-r«fc-r^tn^Bi«T»s. 3si2£s&0y 

Tf4^©RUBA<«P*Sns. 
[0091] 0 7 3 tt, * 1 2 mgWCfcttSHSt® 
13, y-h;U7'f>3 1. t-?/U703 2, 
TFT 3 3, Rtfg&g2 0 At 2 0 

**. m±2MmmT~\t. mmnmi 3 

t>^®2 0 At 2 0 B<Di?>f-yrif\zmmL1Z&mZ'&t> 

wt?«. y-h;U7<>3 lfcngHtsi 3©»«t 

[0092] y-b;U7-r>3 i±tcE@£n 
z'g&zmmnfai 3©i>yyxacFigi 6©xy 

yi:»filt5«»C»*tntf. 06 8© (1) £ 

(2) ©fctftfl&gisn*. -©«£•*>, ^jgttTFT 
SKI 7«©HS)t*ai 3©Iyi?lCfiSt5rt)J«a 
SLK fib, 06 8©&##$|gi£ft«©tt, y-h 
A*7.7-f>3 1 K¥fr&X-.y>'©*T, T-^/U7-f 

>3 2l:¥ff^X7-yl:^^TttiJ£LS;^. -twfc 
KftO, 05 8^^.0 6 lTW93bfclBIH*«4i;4.- 

[0093] §7 4(1 » 1 2 mmm<DMMM<Dwmn 

a 13, y-h/U7-f>3 1, X— ^A*7.7-f>3 
2, TFT 3 3, Rtf^ig2 0At2 0B©i^t 
HT*4. 07 3©fgl 2fliS0«mi. >?ytfyKHfl 
Lfc-t;Mi« 1 3 ©fttic&btiy- S;U5-f>3 
1 *>>?yifyKjB*bfc»ttKbfc36«, -fe;mffii 3© 

> 3 i«ani?y— ^yu7-r >3 2Aivyyy(cjapj 

7 4 T«. ^20Ai20Bll ■*» H»4 UTiS 

s-r. M»©H*catoTaii«bfc^jET?ifc*. -fe^m 
113 <D^i<omwz±T^izmn snr^sy-^A 

X7-f>3 2©±{C«g§@2 OBsWSttSn. 06 8© 

(3) ©*ff*i|IS!SnTt»S. 07 4©ESIC*5UT 
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«1 3 01'r/MCFSSl 6©Xy^C#l6rr?>« 
^ICiStnii, 06 8© (1) t (2) ©*#*«£&« 
£n£„ £©ii£fc. ^fittTFTSfil7i©t*t 
Hi 3©Xy 5?C»J*T •5Hd:*«a*U^. 

tO 0 9 4 ] ft*3, 0 7 4©E«-C«. mfetfif- W\* 
X^-f>3 ll;¥fT&t;Hgl 3«)I-yy$««oT 

fcSttSdiKfcB. B58A>6H6 1 TBSWbfcHffi 

[0095] 0 7 6 ^13 HM^JW-fe^ffiffi 1 3 , 
y-h/U7-f>3 1, 7-^X7-03 2, TFT 
3 3, Rtf£jB2 0 At 2 0B©»«S*-TH-e*'»5, 
07 7tt07 6 fcjSLfcA-A' tKfffltB-B' WffiT 

**. vifwizmmLtzZimm&mt&m&o). mm 
mmi 3oxy5?BP»©»«>«»k:«t*«*«re«-ra 

H. §11 3HiSt«JT«, 05 9 £06 1 (CtkT 

J: 5 ft b ft s n» s v < ft ^ k * -r > i; s 

^77?7bUn (BM) 3 4Tit7tLTS*KiJ 
Sbft^JcptCf-S. 

[0 0 9 6] H7 6CSI/&A-A' 
©fe»££ttfc^©T,.f£#iH«fcB7 7© (1) (C 
^-TJ;5fCBM3 4 £2fc< U B-B' ©SB#fag|-«>« 
#©iJ#^*#l^©Ti£*t::Jt^TBM3 4©iH£j£< 

ftU. Lj&>U BM3 4fflIiaJ|^t5fc». JSD$ 
*Oi5 § d^iTt L^L, BM3 4 

[0 0 9 7] £A±©,fc5lc, mi O%jK09fr&8l 31 
S£#JT&ntf, HXtt«©Xy v$#T©**86«ffi©^ 

EfaSKMOKftSWSi:, K/'f>I(lfll!0i»TH 

M/^iso 1 aasMc^asn. k^w >m© 

#Sft 5 «4> h* * -f >**#«E I/, «4> K * -f > fc^fefc 
#h*^'f>©»* (^iSl?*n«3l!jB©Xy5?jfi») (C 

fc*<ja*.*«*tt. BBP*©fiTSia*, 



(BM) £i£ttT:fc9> T#S/£ttMP*©fllT*fflA» 
[0 0 9 8] CS*«fcJ:<&liM6«a (Storage Capaci 

07 8© (i) «, anfi^sswrsatft^^^t:*^ 

•5jB*^©@SS<&*i-0T$.^o 0 l_7_(c^-TJ;e>(c, 

CSH3 5(it;HIl 3 tWRmc^teH^bT 

ns„ csii3 5 i 2 

$ns©T. 07 8© (i) iz^-r^oiz, mmzkz 

®mi £%Lm\zffimigm2itWrfL2nz. m§h 1 ^©« 

©EPtna*fTftt>n, «ai ic«#sn**jE*<*ii!>«* 

2Tt>«i#Sn^o *tffil«*2tt«Al(CJt^T/t^7 
-f >ft£©«EEgfl;©*»££ttfc< H©T. Jg«*:7 
D^aSflHWU TFT*:7««K;:«fc.5*jK*&©iqJiH 

tzE\zm$ktf$>z>. cst!3 5S#j*-ts»£fc:«, 

-h (y-HU5'f» , 7—7. (f-i'/U5'f 

»TMf5:ti«iti/^. £ne> ©«««»£©» 

*j§9§T&5. _hfB©J:5K, CStiBtJH113 

[0 0 9 9] fat»*^SBttfitB*«*ft;*<5t«>5n<5 
-^»SO|Sl±#gfSnT^-5. ^(Dtztb. MP 

h^aaitsn***, insoa^fflinjt^ssfiRs 

•y hTSn^BMfti*TiS7tTS^«t^M*btio 
L, ^niJgiP*^iST$i±^)g0(Cft^„ ■€■©&«>, 
Cin?)^T-#-5f£^a*aS31ttJ;D, F»iP*©{g;T5: 

[0100] 078© (2) fi, *Et>ffi©£jg£:££c£ 
BT?>«-&tC#^^n^CSmH3 5 <h?§@2 0At2 

o B©Be#jT-&3„ csti3 5©— mzit&m2 0 
Ai2 o B^aft^«te>iciattenT^-5^, csti 

3 5©**«B**j£t»©T. Ift64ls«»t)ff«Et5. 
07 9ta, mi 4^EJ6«t:*^-5^jE2 0 (2 0A, 2 
OB) tCSti3 5©B«£^1-0T£>D, (1) *t 
±B05r. (2) tfmWm&Tjk't. 0^©<t5(C, CS 
ttH3 5ta»f"J$nx, ^jg2 0 A, 20B©TlC|gtt 
6ftTt>5. ffiJ£©«*©*t8i«»£i£5i-r4l;:tt, c 
Stf 3 5ttBft®I«WP»5. 07 9©5*(C 
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(132) 



a-«£ftfc#CS*«3 5*£toiMU£, 07 8© 

(2) tzniT c s«®3 5 tmcwmzu*. Lfrfc, 

117 9TliCSti3 5£gSiB2 OA, 2 0BBt^T 

ck3{£T#©*T;fc-5o ftoT, ^jgSrfg^TfcHP^ 
ttftTl/ft^iiti:**. JBl 4#U£#|©EBH 

[oioi] @8on sbi 4^m.M(D^mmz&rtz> 

til 2, 1 3©7.U 2; h 2 1 iCSH3 5 ©EMS: 
^-f0T&D. (1) a*-kffil32\ (2) *«»rffi0$r^ 
To X 'J y b 2 1 « K ^ •< g i t Ti < ^, ■€■ 

©gB#«*nft££i;3©T, sjtn^tA^si/ 
iwbT-tn-ensxu 7^21 ©a$#t;:EeuT«nft 

[0 10 2] 08 111 36 1 4&Mm<D&MWz&VZ> 
1112, 1 3©7,D y h 2 1 iCSll3 5 ©EB£ 
(1) *«±®HS, (2) 

112, 1 3©7.'J y h 2 1 iCSH3 5©Efi£* 
tBT*D, (1) iJ«±IBS. (2) *«0ri8B£jK 
fe ^fflffWti, - ^g2 0 At 2 0 B©^lt(0I«O 

0At2 0Bffll7ygft:MlTCStl3 5 £t£ 

^jg©M±#jfit#&-r-5 9 0° Mftomts-zm 

[0 10 3] C S W 3 5 S»a LT K ^-f 

¥©<£T£l£lkT£3o 18 3(1 SB 1 5*SS0>J©S&g 

L, g«©«Efr£j|fcE!HC, Ctie><D9i1g2 0 A£2 

^bTSiBCEl^Ta**. 5IE2 0At2 0B©^IW 
ifio^S^«^®»cSit{cEiB]-r*. ffiot, cicott 
S&T, ^20Ai20B 0**iB#ifiO«cii» ; f 
l,T*>tK l/*^«M©*|6)^ 2 0 A©#It^g 
2 0 B©ttjfiT9 0M&oT^5. «SfHlfc*ffi*8J 

£S2 0A©ffii^®2 0B©#ifiT9 OfiSfcS* 



H2tSbfcTNSi:Bi;t»t), «JE*Epjn^f^0 2 
© (3) fc*-f#S8-e*9, SJEEMQRf^ (1) tc^-r 

Sgl 5*J6^JtC*3^TH ^S20Ai2OBtl 
[0 10 4] 08 411 161 5H«S^tc*3ttSj£:#jiS 

#sb i * * * js^siar Jt o j§ < & si m & i&w 
T&0T&&O 0 8 4© (i) a, nrnzwrnvti^w. 

Zm\\tZ>t, SSl 5SU6WOLCDTI1 (2) Cl^T 

ckptc, y-f x 5±5(c«<. nnic»LT. mi 
HJS^J©LCDT« (3) \Z7F.f^\Z. ^CftLT 
o»**il»^* h U fit L-Tflfirowa-ottflflWEfl 

Siibfct*, (4) K*-r«t5trai;*i^fcEi^r*. 
LCD «yf x h LxcDmutmmx'^ t>, sb 1 5 uss 

[0 10 5] 0 8 5tt; mi 5HJS0!l<DLCD©«ft«f 

tt£^T0-e&<5, sft«rtttt, isi*se^j©va*^ 
ts3A,&WT-a5<3, ips*atit«Lrt)H<?K±T 

$>-5o 08 6© (1) tt, 161 5II«©LCDT6 4 
PgEHoS^£fT5i§£©. 16BMS. 3 2Pgi|g, 4 8 

pgpa, 6 4Pgnain (lmis) tomi<o*fl:ic* 

fS§M5i8 6© (2) fc. Eft&frfiJLftt/^/ H 
>VA;£i£©J&gj$g£0 8 7© (1) tC, fSlH 
JS^J©¥fT^^;E^^fflLfc-7^5 1 F/'f >VA^iC0 
JS8«g£B8 7© (2) tC^To 
B^©j£§jiKH TNJST1J5 8ms, tyF^-T 
>VAMtlol9ms, 7MM-f>VA^T?H 
1 9msTi&5©l:5*LT, IB 1 5*ig^JT«l 9ms 

icvA^t^cu^ras. 

M^©fS&j£ffiH TN^T1J2 1ms, =EJ K^'f 
>VAMTHl2ms, VI^^-f>VA^tH 

1 2msTS 1 §©!:JtH, SB 1 5 *ffi^JT« 6 m s i: 

tewvA^actt^Tfcairefc*. St. ^n*^i 

6BWB'sO|£:«j$aEtt. TN^t«3 0ms, 
K/^>VA*StlJ5 0ms, VJPf H^-f>VA* 
iCTttl 3 OmsT*50l:MLT, SB 1 5^ifi«T?« 

2 8msT'$>0, TN^iCtlflC^^TSD. ffi©V 
A^«t0«-5>^tC^iTT*So 16FgPB^e.^^ 
©J6^iiS«, TNHT1i2 1nis, t;FM>V 
AKT'lt9ms, VJPf M^>VA^T«1 8m 
s-p*50Cjt»l/T. SB1 5HilE0iJT«4msT$)D, 
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7 5ms, ±mfr*> 1 6V£mB^<Dfc&mm.te2 0 0m 
s, 1 6Pgpfgi^tl'\ffllSSII(J7 5msT'$o 

[0 10 6] Z(D£?\Z. mi "ffi 

/^->£^T0T&5. 188® (1) Ttt, 
bT3£g2 0 A£2 0 B£Ktt, -t-n-enco^igAJSK 
©#JT«. 083 £«S&-5^T40©y-f 7. h«*)&* 
T&D. @iETO 5 9 0gfcifnTt^. 08 

8CD (2) Ttt, ■€-n-€ r n<7)S«naft^2^icM 

tf, SW:Xit5^g2 0At2 0B*»(t ) plg#ft 

[0 10 7] 18 3Wi8 8l;*^T, 2fe»S^tC 
8fttt6n*^ie2 0At2 OBtt, iSxT^J;^(C32a 
0 8 9 1},- 0 8 3©§§;g2 0!At 2 0 

"T. JKD«-&t>^'f 7. h*ft©g&-5 4-3©y-r7 hfi 

I*5S&5itl:&5. 

[0 10 8] StC, 0 8 3, 0 8 8 5ctf08 9T*bfc 
^iE2 0 At 2 0 B©#toDtC7'J y h^KttTfclWIttl 

(ommt>m?>ntt. 0 8 3©*i shjs^th, m&2 

*-CttElRlSft!Wr & *>©#& < , &3SH&J&E 

trett&<, &$g&#^5fcfcEftu -tn**«Hk:et) 

<fr&. M*tf, 08 3cDct-5tC^gLTf^?># 

IK. mtJE%M£Q¥ftwmBT' 

Sfcfe, 09 Ofc^Tcfc^tr, #©**gBtc#£ffi{y& 
?£g2 0D£iSttS. 0Jx.tt\ ^ig2 0A<h2 OBte. 
I5 5iim, i£S££l. 5 um, 2 5 urn 



tU ^2 0D»li^5 um©IE;£0©B3£g|£L 

t z t , fc*s wmejw* 6 nfc. 

[0 10 9] 09 1H 0 8 9©^/^->©#©4" 

fcis***»e>nfc. 08 3, 08 swas 9r^Lfc 

2 0,A £ 2 0 B ^SfJST *«J*Ttt. ^20At 
2 0 B©J«£©ft#*tR©ffll8. f^to^aeSJiOffS 
tfL<fi^i^l:tnH ^g2 0At2 0B^l 

[0 1 1 0] 09 2ttfgl 6 2g*5flfc:m**AWM*iEt 
£^t"0"?&D, (1) ^fflii^, (2) #1<@©& 
^fcffiMlf ■6««'©»8iB*7R-r. 09 3«mi 

^IfcBt-S^. m*e>£o\z, I16HIMTH - 

*oa«o±ic»ttfc«a 1 2 o±i;a^ibfc-7 h u 
®2 0 B£i*firr&<, 092© (2) t^-rett-m, 

012© (2) K^-rilCSTKfa^friiJStU L^fc± 
TfefJ^Kfl-WSn*. 3fe|i£tctt«4gffl©8§R (fta 

B©J#£) 2:3. 5MmtC. 0At2 0BO«* 

favmffiZ 1 0 (imt, ^e©i§2£ 5 AtmTiS^Lfe 
ffi£#tt«> 02 2{Z7FLfzmi'MMm(Db 

[0 111] 12 5 7(1 fgl 6^»«©E»fl|6iSt 
0T&D, (1) fi^gAt* — (2) «RfrE0£ 

*-r. z.(D$zMm*. *i6*itsjo-7hUi?xw 

to "6, CF1S1 6ffltSl 2±fCE«1"?)^2 0 A 
£El£jgttt<hU TFT5S1 7fflJ©^@2 0 B££M 
b7 t c2^7C©-7h l J7X^t-r-5o S§®2 0A(Ja*9 

U H*9©M©n7.7-f >±KEfi-f5. S-3T, & 
HStfttCfc^T^^OW^fttcEft^nS,, 02 5 
7© (2) (C^Tct-5(C, I$©4 I *T1J^2 0AI: 

«fcttE«Snfc&iS2 0BH, 0^©ck5tcB3S©* 
^TE(fi)Sr5i-»J-r-5. Mlc, Jl©«»T«iB**«©x 
v K ^ -f >Mffl^& t LTM < . g&B 2 0 B K:\fc * 

©T. *5£bfcEl^»«**frA*. C©«»«T?tt, 3§ 
®2 0At^@2 0BRt>*ia^fl;ffii 3©X-y vt©SE 

gfi^fi^©T\ rsGmmit^terF-rzw* mm\H\z$> 

5©B??E2 0A©'*T$5fflT, iS*l*3TllieOiS» 
■5ffi«W*/h3<. **WSSr^<T^?.. SIC, ^jB2 
0B5A77-f >©^XST^fiKTn«, IS^JtDD 
l/ftU<DT. S^grJ7 h<&{SMT#^. 
[0 112] «±ttBLfc$6lHi6fcW>&*l 6HJg«»J 
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(134) 



»«»T*4 u^t. h-e»f^snfc^iesfieffl Life 
0, ;in£>©3ys#JTte±<hLT^jg©£4®©im£?iJ 

[0 113] £-f> tltttt®Rjft»6. tfcffijftpa*, 

T&to-B, aSOJtffifit TFTKlfc/fi© 
SEftttl 0l2Q C mea[X«*n£t±Ott) tl^PfiU: 
©MK^t^nsfcftKW:, 1 0 12q cmKlfflli* 
1 0 13Q cm^±T*n«*StcS^b^„ 

©«i^*fi«s-e-sf^fflsj*^fcie>t:tt, ■?•©«»«« 

ft tKMtBlfMWtT^SStt) -tou 

5?* hT©«S)iO«^«««fcJtiTtt 1 0 fflFfiHT© 
fit H >K— 3f>*fcLTl9l/l 0EU:©ffi) 

?SSSCDK*42£ (*?J10) ©SSl/3 
T»6l, KffftWO. 1 tfm©«^{ctt*ftB0K» 
(0»J;Ui£j3. 5(im) ©Blil/3 5TJb5. £©* 

#51/1 oa>tt£ft«fcfe. 
[0 114] toT. l^^h©»iBCJ:*»«39*t 

en^MfH* (u-^m) 

»«©WC»D, CW^TttHlifiBncEtfrr-SiSli 
$HW5fcfclC#aEU ^©MWcfg^TS K*>f >©* 

5. (^^tSSB^ElnJ^ffens. ) £©#&£f#.5 
fctt, #fiJSIi£©iSgiB:JI (l/y^M #**-©B:T©«fi 

■fe, ««*c*«/hSlJ<Jft*«J:<, gtJSttJP^©^ 
±K RW£*«fi3t, 0. 1 umKl±.(Dmm(Df&m 



*WTti. Rt$6^3©/^7'^*u^xhT, m 

mi. 5 /zm©?£jg£|Stt. Efa#WREK:t3^T«!S? 
®U$>XHiTFT*CF0K^8Tj£<ttfettTt» 

mm) 

[0 115] *&. ftfi©l^X ^¥fflft#trJt^Tfc 

lZh7t> *))V?&<DW7> h (e = 3. 2) 

[0116]Kl^tl6 *Jt«Ttt, 'J y 

HBBSKtt***. ««±fc*fi*#©3Sig&JBj*LTScS 

^«DEi*i*»«i-r«j:'5KL/fc*«, m<omz-tz>z.t 
fcortg-cafco, ^T^ne.©^j©i/i<c»7i^*-r„ 09 

USffltiD,- (2) BfflI@T*5. 0*©«t3 
fc, mi 7*Jg0iJTte, #77.S«1 6tl 7©_ktC- 

ufaizwft \zmzsz>$zm5 0 £j&j£u ^o±i:tn. 
ttic&s,, «a©±ttfiSiSEr6iffls*«fft)n*. c© 

S«tLT2*ia]fc^n4. lot, IfJfti&tttt^* 

wr**t&*. EiRj©ftStttttti»«c©^ 

i»S*«*0, X8©lBiSfl;©±TraB*«»ofc. cntc 
Mix. mi yatflOAi^fl-iiTftntf. ;i©j;5 

[0117] i9 5(t mi 8ni&m<?>rt*)im&&* 

i Totii 2 1 1 3<D±\zmiitzmmm5 1 \zm*m 

SLfc^fiXU ty h©JB«*«afflTS*. C©« 

[0 118] H9 6H mi 9H«M©/1*;M&jfi£* 
tiT*4. 0^©i5IC, ^©HJS«S|T-«, ^7X1 

a 1 6 . 17 <D±iztn^nmm 12,13 ntw&zti 
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l± m©$f 2 3 A, 2 3 8^2)16 2 51^1, *<D 
± K Sitffil^ll 2 2 Lfc. fc*5. ttcABO&Stt 
3. 5MmT-&9. *7-7^MB3 9^, A*7.y-f 
X TFT&t"©0*H#BSLT&-5«, 

CO 1 1 9] mi 9*^t*J©A*;MijgTll 3£;g©* 

«fica*2 3A. 2 3 B^m^oiHiue 

vf 4 0 ymTEIL, ±tTOl*-2 3A, 2 3 Bj5< 
H SS2 O^ifiPJOA^fcfcSjS-rBT?**. 120 

usstfrai ^?7xisi 6, 1 7 (D±iztn^ntiy 

-7J)V5> (CF) ®J!g£®/8LT*Il 0 (imtl$ 
1. 5 H mOi2 3A, 2 3B6Wt5i6 2S»* 
L. *®±ttll 2. 1 3ft*J*U MKffiEElBjR 
£»J5fcbfc. f ftfc>%. M12. 1 3©— 

-C-LT, ?§lg2 3A, 2 3BBBf£0|Qi;ey7' 
4 0(imtfElSn. ±iT«t^2 3A, 2 3B^ 

[0120] Met* >jyi» t<D$m-?m 

tX'J y b©^-ntj£©li8^lc&3„ t^T. h**-f> 

ffiffl-r*«^Kttcn*T©^jfi«ta*u^E«*«ji 

[0121] 098lt X U y h &a*^to-a-fc 

*-&©a* v^mmmo lo^ts-cjbs. 075©j: 

0 9 7 IC^L^m2 O2£J60iJ©?i*2 3 At 2 3 
BtCttfa-fS&BKX'J y h 2 1 At 2 1 B £EBT 
-5. fchfirfSg^-tX'J y MCJ:*«ft©ElSl»*JO* 

ifi]ttiBiUT**o-c, j:Ofii*u6«5Sne-r*. m 

2 onj6W©*#-ea*£#j*u 7,'J y h©ts* 1 5 
tfmtU g^tXU y h©tt><fr©IB]fi5£2 0 ymtl 
^y^^BWtt. 0-5VOlift#ftt 
25msT, 0-3V©«ttt(14 0msT$o 

^n-?-*n 50mst80ms Ta&-3fc. 

[0122] 099 (4. 098 ©A^MgjgtciH^T, 
-#©«<£ 1 6) (Bi]©ffl^2 0At7> 

'J y h 2 1 AS»Hfc%><0Tf.' »Srr*a*2 OBtX 



U y h 2 1 B©MKHUEl6J#ia]©.fflttMBj*Sft.5. 
fcis. B9 8ti9 9©/WHII;*t,»T, XUyh 

©#fe o n isi c&mizmmzm-fT t> & 

ft, £«F£«tt3!K:3fe«;*ft*. 
[0123] BlOOIt -^©SS 1 7 ©«@ 1 3 K 

2 0 AtX'J y h 2 1 ASg* 2 3 B -5fefi{:: 
£5(cEBT3. C©*£, BBrrsg*^ 3 Bt^E 
2 OAfflffitt^-2 3 BtXU y h 2 1 A©ffiT-HEft 
0*fil««Sft40T?. ffi^©**ttifiKEft©fS«©i£ 

[0124] 0 1 0 Him 2 1 XttM0/T*JMf|jfi£* 

■tht**. i2 i*iswi, mi 9*ig0<j©m<itca 

*S£^JT$.^>„ uOi^fe,'fSl2, 13 0MO- 
ffoWSA/TiS 9 , a*©SB»S«<hUTElRj<0*l^**» 

«3ft*. ±i2©ct^tc, s*©Efii4i-»©fisjm;}3gg 

T. a^-itT8§M^*oTfcE^»fiJ©fiJ^5^x.^^ 

[0 12 5] 010 211 K/-f >a«^8ktUTPS* 
©8*glC^ig£Kttfc^£©A*;U8lrffiT£>3. ^ns 
aqE>*B l 2±KR»*s>ftfc£ie 
2 0 At, t;Hil 3±fcKtt5ftfc3SiB2 0 BtCj: 
9EA*tk*!Sft«»*rt*«£Sft*. 010 2© 

(1) TH ?§g2 OB0£»|®MIi^g2 OA® 
£«®«&ifiT£j£$ft*«**A, ^S2 0 B0>£« 

®if4ii^g2 o Ao*fli©«»BiTajtan*«« 

SrBtbT^-5. 

[0 12 6] Z.Z\X\ 010 2© (2) tC^TJ;3tC, 
ffl^SET^MfC^D, CFM1 6*5TFTM1 1 \Z 

ttLT&m\z-rntzt?z>t, m&Atfm'Pv> m&B 
afimtatz. seoT, m®AtmmB<Ditm\titt it 
& < & d . Eifii^ta* ns?sa^©f j^-*^ u < tz < 

&3©T\ ffi^4#14*^{fr-5. 010 311 122* 

010 3© (l) \zmT£o\z. TFTMiri:!^ 
2 2 B £3iU2 0 B^gglt. ^{CC Fit 1 6 irg|^2 
0Ai^g2 2 A£I£t:f\ -nS^DjETo 010 3© 

(2) tC^-r«fc-5tC> *l*iCT«ffcCFS«l 6 3&*TF 
TlSl7l:«LTl*nfci^. ^@2 0Bt?§iE2 0 
AT'MStlliMA' tt«4>-r<E>*», t*2 2BtI 

*2 2 ATM^sti?>ss«A' ' *««*»«^iaiior*o 

T. «*A»43E<bbtt«r». ®«Btt, ^2 0Bil^. 
2 2BS^g2 0Atg*2 2AT'j|£Sn5^; d 
OMPHtt«fl:b3&:V»OTiB«Btt-ST**. Hot, 
««At^^B©Jt*(4-^T$>0, ^A#tt«Sff/cC 

[0127] 010 411 m2 33H«o/^;HtiB* 
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statfes. fg 2 3 mmmxit. m^<D^z>\z, cf 

£«1 6fc£ig2 2A£li*2 OASXSlCKtf. Ctl 
WO ST. WAI«g2 0 AO£fflO«^ffiti* 
2 2A©**©«»BT?fiS3n, <HttBtt38?iB2 OA 
©;&ffliJ©«#4E£il* 2 2 A©£ffl©«#ifiTSj£Sn 
4. ttoT. -#®*Sfc«*tfc«fi£**!E*tTEi*] 

[0 12 8] £ft3^KK9!Ufc^«fcltt, £#fttc;b 

© l c d \z*mw<D&ffizmm Ltzmmmzmw? 

[0129] B10 5H, ff§ 2 4 SJg#l©^*;M* j££ 
^T0T&9, (1) tf±®B£, (2) # (1) CD Y 

-y' <Dmmm^-r . 0*©£'5tc, i«i6ti7 
t fa-tn-^naiftJKoiSie 2 0 a £ 2 ; 0 b a*iwi 1; tr ? ^ 
■nattsnTfeo. ^2 0Ai2 0Biwi6infia 

0 2Jc*Ufc*aT, BO«***«C|IS<L<-CStA/ 
ifA©fg«lcUfc"b©-C*5. 

[0130] m2 4«M0/u;hj, sits 

LCDK«fflSn5t>OTa5l). aWiLCDH ffift 

» &ft4^t;tt&iE<DVA:#££:BI£T& 
&#i:ttV>*.&^. L^U SJ?jg2 0A£2 0B# 

1 PS^tJt^T&Spe**. B2 7T«9ILfc«k-3 
fc, ?§jg2 OA £2 OBOflMHl. ffi|6j**anT»njt 

**sia"r*.©T. n> h5>x h^is<-r-£>ic«, ^2 

0 A £2 0BO«^*aS3tf — 3&, 

iSICOHTIi, I$tll3«l§P$^<t5it 
aUSSLH. 0 1 0 5 (C"*T<fc P tC ?£ig2 0 

At2 0BIWtSl 3 0XyiWldRH-&nTfr> 
-5. jmiCkO. 3SS2 OA £2 0Bi»»P«ttTS 

[0131] >B«fjiSOjS^6«, ^g2 0 A <t 2 0B 

til 3©«eH(C^g2 OA £2 0BSElt5*f)J« 
= HJ^tt^l 3©IBH(C|||2 2 0A£2 OB^IStt 



» h k * 7 com& \z & k> , ffiffl a mi z \zm cx m 

[0 13 2] 010 611 %2 AMMmo^J K*<> 

t»«"r«tt**5pjffl it, 3 *i^©«ft«Ftt*<Aj? ft 

LCD/X*';U*3)lli-i-**|jfit3STHT*-B. £©$£ 
T«. lO©H^[*|(C, HCW-&©2t3©**|6)©El6l 
©fg«c<h, lo©*6E*|fi]©El6]©^*^T-5J;5 
tC, 0 Ai 2 0 B£t8:tt-5„ I^USfl-o - © 2 t2©$| 

^[S]©E(S]©«««. 01 0 2CSt iPtC. ^g2 0 
At2 OB^^e^^-r^LTEg-r-SCltT^fiKS 

n. i o©jt*iS]©Eip]©«^tt, 01 o 5tc^-rj;^ 

K, ^2 0 A<h2 0 BSISLTEinutlCiO 
[0 13 3] 12 4^Jfi09©J:3fcLCD«. #Jx.tt> 

ttsn, ^©A^T^e.^.±tf-g>j;5tEe$n4* 

*g«tC^ffl$n-5„ 08 7 (C^LfectpiC, Ena-M 
fcff *5& H V A#5£© LCD R.^iBft TlEft#»J£ 
fr 5 V A*SO L C D tt, H*» 6 6 X S 6 IR^©* 

^iaste tn^ £ tc jt s at, (f mum 
T*<Dfo%mm$+fttm*z.t£^o S2 s^tij, 

[0l'3 4] 01O7H, 9S2 52m9HZ&ftZ>K*)V 
#fig£*1-0T&D, (1) W1*)l>Wfr*>M.tc&m<D 
»tt*«U (2) tt8ffS0T'*-5„ 0^©£5tC, 1 
•3<DWm\*iT\ ^jg2 0BOfii^tKT^g2 0Ai 

lot, 2-j5fa\zmfa2 

ft. 0^©<fc?&#tjgfc-f SClitCJcD, (fMWIHlT© 
JfcSBftj^efcSLfc.kilC.H.AS. £©fCg£01O8 

*^ai 1 1 s#flBUT»wr*. 

[0 13 5] 010 811 ^)EIBJIH»C«t-5«*a[ft»tX 

^-T0TabS. Sl§fi2 0A£2 0B©^5S«l. 5/im 
T, *S« 1 0 u.mX\ jSSM©J¥$«3. 5 tfmT$ 
5. ^O-^©fflldU2 0{tmiU ffi^©WBR 

d 2*^ts-&. n.Mfs\\zmn?2>nf£$:$mm\zmm 
-rzovtivomxmtts&tcmo, mmd inmw. 

[0136] 010911 ±m<D£z>\ZVXfflfel,1tl& 
SiiS©|g*$:^-r^7 7-e$>-5o :0i/77li 02 
OK*bfc*t*«#*ftSffiUfc"b©fcffiS-r*. 0^ 

M**«T-r«)Ct 0110© (i) «. mm 
*©*ft**-r. 0110© (2) a. Mdd2^7 



ft 8)^1 1-242225 



(137 



m<Dmt£M.T. mi 1 oa»&, msammd 2£/jn£ 
zmz&q. mKmrnrntfte-F-fz. 01110 cd 
lai 1 ico (i) {c^TJc^ic, mmm^m^mm 

2**1 0 Mm0B#CD^->JtS ; §P#W^To n 1 , d 2**2 
0 wmCDB#CD^->^B#W?rTo n 2, d 2**3 0 urn 

©IS©*>j6gl$ra£Ton 3£T*i, Ton 1 <T 
o n 2<To n 3©JtST<fcS. £©<fcpftM££i;-5© 
H Bill© (2) tC^I-J:^^ *l±»SEpj]nNf(C(i 

o . &&frzMntcmii 3 i$nmzmmzm\t>)i,T^z>. 
\$mm\zmm.t&mztti<T 3 6 os©*ifi]£®D;L3„ 

£ h V X tLT9z&<Dm<DWl&tfJt-n\zYdo £ o tcBEfr 

-f&„ c©<j;5tcbTiwii;*^(ciEf6]-r§ k^-t >**^ 
/££ns„ tot, ^tcja^s^siafciersi-r-So 

[0 13 7] mm<D£o\Z\ Si#C©VA^5£©LCD 

mizfc%<Dit^?3mT°<Dm&mmx°&z>o mionz^ 
t-<t 5 mmd 2" (Dm^ffii&T'CDm'Mm 

fimmrfuz^tis, mmd2' (Dit^mmxcommm^ 
ty~><K>mttz>o ?%f&d 2' ■ commtmwLd 2' ©is 

smm&)tm&$:GTz><DT:\ mmd 2' ■ <Dm^mm 

[0 13 8] £A±©<t5(I. Sg2 5*^J©/^^;PT* 

efeSLfcct^^JlAS. 01 1211 S2 6H^J0/f 

t^TIt S4S16, 1 7£ggjg2 0A£2 OB** 
tfy^T^tf, ^©±ICig 12413 

3&g2 0 At 2 0 BCD— jjommztemM^Mffc^tz.^ 
0At2 0Bo«ao}§?j«$nT^*^ffit«a*t»j5S; 

*nTt^i^iB#ifiTO«|jifc:«k*ffii6]^ifi]tt, fts 

K-t seism t-st-r*. 
[0139] tlcMsnii^^iop^t 



z.ofamz&»znftomfaJ5$\\*®mz&z>mfa 
tut^tmmm^m^xm^zY^-oxM^it^o z.n 

[0 14 0] SB 2 6*«g«sj©/^;i/^fioB*f^S*tt 
OJEUttftofc. M©TN^JC©LCDJft» 

Jttti 0 osan?*o. *«fcefc#sn&;i£>&*0^ 

[0 14 1] IBlllJfiW&ifOK^-OSfW^atUT 

z.<d&o fciLn&msi-r z t , m taft'wtt±e»tt*t 

IHI«*«RftTS. 

[0142] 0114H "mmmm\z7fizntz.m.n<D 

A*- Ml — €OST— )£©KS©^ie*<Bf3£©b?y 
^TJftDilSnTl^fc. fct, 01 14T. £jg<Z>ffi 

-5. serosa hic^)iiTt>-«-ic*-3fc. 

[0 14 3] 1115(1 figffl Vtzmgk<Dyt¥m*&(D 
f'J^T-ya/An tMzH <tlZ>Z\ 

t, # (b) it (o mm, m (r) h*©«t 
aja-r-sra^u^x-va >A n tM**^i;-5o ^©M 

[0 144] 011611 *m%CDW, 2 7 USEftlOggjg 
A^->Sr*-rH-C*«. IS2 7llJfi«-CH * (B) 
II13B, ffi (G) II13G, (R) iBiR 1 3 R 

SrSfiSffifCbTl^. Ifr&DIKJm^, BII13B 
T«mi t. GiH^l 3GTUm2 tC, RjS^l 3RT 
«m3 mj >m2 >m3 T^^>. 

[0 14 5] &fi©m»mrt«/jN3WS£raafl^*t£tt 
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bfrofflm&muTzzttfTzzo @ii7n mta 
mm tmmm<Dm& ^m<Dmm z^t £ vrmis. v tz. 

$.&ftWL<&mzm 1 1 swaoT&.g.Tj^, 01 1 6© 
j; 5 \z&&mmmzm.&<nT£\mm*%.xz> z. t \z & 0 , 

fete:<fcoT$ffiJI£iIja-f SPbI^'J ^_- >3 >A n(D 

[0146] 01 18B, ##gBJ©fl 2 8 g£JS0iJ©?!gig 
;^->*StHT?»4. !B2 8£J60ra*. # (B) 
I*13B, jg (G) I$13G, (R) IB* 1 3 R 

$5. 0119(4. *&m<Z>9S2 9il«0^g;^- 

>^i*©A*^7-f >ifi^{r*ViT«, 

S-ttT^fc. J6 2 9 &6fcWTtt. y— Wt*^ XCjfi 

p°pa«±t5. ^s©ihiss«<t* 

ffl D mtf&T L TBS < & -5 tt> , MP$0^6 ta^jg 

[0147] 012OB. 0119 ©SB 2 9 HJ60!I©^ 

»*. 112 111 #5S9i©£3 OHJfiWO^iEJdS* 
TlT'feS. 0*©«fc5lC, ^3 0*5S^JT«, ?§ig© 
^££&*fcgi-fb3itTU5. 01 2 2te^jg©i«$£ 

«fba-s&i*0Wiii*ffi£a»*©H«©£ft;fc, 01 

X hJfc©H»©3Mb«:» 0 1 2 4 «3§@©i« S t^ti 

ett«©s»*©3Mb*. 01 2 stt&fiofcaicarr 

14, ^5Mt51/y^ h©BtW»S-€-n-^n7. 
5<imtl5»m, -feJWiteijSj 3 . 5umiU 1/yT, 
h©iSS£. 1. 5 3 7 »m, 1. 6 0 0 jtm, 2. 3 

0 9 9 tf m, 2. 4 4 8 6 umtv, nmmwvmj&m 

£ 3 > h ^ 7. b J± L fc*g*-C * 3 . 
[0 14 8] ^CD^e., U-^h^iK^tW 

tiSbTeR* (5vepsdb#) ajfl*<bJtiio-r*. in 



fe^fioffls**»-a-tfiS-3-at*JBiia-r*. int4js©p 
tot, uybyxb (emm/mmm \t^m^< 

[0 14 9] ^-fntCLS, SSjgcBiS&gfcS-frSC 

bfeo, ;u5-f >i©sg8iiiAvi;Tji^^^®©i«$ 

©)HT^ie©lB5S*/hS<bfct), lH*l*Jfc*HT, 
;U7^ >©ifi«T(4^fi©igSSri§<, ^^TiSS^ 
ig©il!££{g<-f *. 

[0150] ^jeoffiSfc^wstHUKSST 
fBbt. S£oT, ^EroiSSfS, 012 6© (1) ti 

jjtr J: 5 fc-fe;ws trau, x«0i2 6© (2) h^t 
ct^n. 2tt©s«©»ifi]-rsfiB^iesa9!tt. -en 

■ 6©ig$©?a^-fe;H5i|B|U;il^-5±pHT ; 51 tT> 
H A * ; P X ^ — 9" © & f iJ £ £ * 3 H i # T * S . 
[0151] 01 2 7(4. £13 l*S£0iJ©?^gA^-> 
4St0T*5. lltBil 27© (1) 
tl> 3§ig©«K©<*#4£, <BiJ®^S« (tt«) £©&-f 
ICM^r-Afti^lttt 
IS3 l*JS0iJT«> ^g2 0fflf-AftM5il 2 
7© (2) IZtkT <fc'5(ltK^d^©fflSrllO AStf 
So — f-/^9^SHBf, ?£,H©#ijn&tf 

M e ^mfe-f z> iiK±D±o ^»^c^*^'5i^ti^ 

*. «»JAtf, RiH*Ti4x-/N°Ae> Gig, 

V^T, ;U7-f >©ifi»T?»47— Aft 0 I 3 * 

[0 15 2] aiiSiifiL&J:^!:, £jg©fflML «. « 
3, 7 t -Aft*t***<fcSli:*CltfcJ:0. ^©IBfS] 

«w***^b-r*©T, *7-B*»fcxt4 1 ia^i*iT 
z\nz<D&fr&mt£%-&TBtttfi}\z9im<D&ftmmt>\z 

^^©u ^t->3 >t4&siife#i-^„ fit, 1© 

[0 15 3] S-1*. VA^©^fife#t4(10UT®^ 
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ii2 8it fkvmn&ij ? tt**-r**a 

(n£H0cS) Zm^tzmW.$£fa (VA) #5£©*jl«* 

PflcH -^©X&SHBTtt 9 OflEOT&lfiBHElftbT* 
0, ft!dj©S*ilfflTtl0g©;$ft(Cg2fabT:fcD, 9 

% (tn) t-Htiittsr, ajHSft-Httt*. 0 ; 

12 911 TN^-K£1SB#T^-K(C:fctt-5'J;5'x- 
->a>Ando3gfl:k:**-r*ffi*t»fl[ (3Si®*) ©^t 

-HfCJt^TftSOAndfC^UT, «fc93&*&»»¥ 

[0154] El 1 3 0 H (R : 6 7 0 n m, 

G:550nm, B:450nm) (C&ttS A n d ©^ 

JP££!S:S-f&£:. 4 5 0 nmdtt^IiS^^^ 
fc. ^©fc&lce^t^tSWS^TN^-KfcJt^ 

££JS< b £*&£•(;: (1 TNt- h*tCtb^T4 5 0 nm 
[0 15 5] «»«HSJ£tf.5fc«>KH£ffig:7^ 

t WJirr * c t *ttftotiT ^ ©IP s *» 

»<fc*£, Cft (fe&) #i«0fiaM:*«*#<fcB, 

0*#<ftS4:^5ra!l*<*o&. f ^T, I3 2||ffi 

if KjS3fi¥a*«*:££*«fc 3 KflBUKK^T*. bfr 

f^a**fTofc«^Kfi«*iE b < ^-esfc < 
tz.T\ wakm<Dm2$:&t>7-m%mzg i izz>m\zWL 
jt-r m&<Dfo!&mm$:i%-\zTz>^Wirf& 
mizuz. 

[0156] 113K1 «j#iJB£±iE©3«©«fiT 



Ut5 V A7j3£© L cd/^jh:*^ki iKJiJ&gji 
g(l &S©MI*tt£KJ;o 

1 3 IT, 8£II.©J&&jSg£ 2 5ms tT5l: 
(1 ^XHX'J'7h©Pli^, RHi5ftT«2 0 urn 
fc, Gia*T"«2 5 /zmlr. BI$T*IJ3 0 ymtClS^ 

[0157] il 32(1 ^jgXfiX U y h <DT$ 

mzMTzfflnmogMt&Tik-rm-z&z. 0131^ 

6>, ^igXttXU y b©Fn1B££, RI|-Cli2 0jim 
(£, GI$TIJ2 5 AimlC, BiBST(3 3 0 (imllif 
b&4§£\ ^n-fniP¥H8 0%, 8 3. 3%, 8 
5. 7%\ZU<0. MB.^lzmtf±UZ>. £U:©j££#* 
bT, SB3 2^jfi«Tftl S-^^-Iii*©^^!!©/?^ 
K«i«BEBPlinl^»raa*AJ«^:tft:S«fc-5 \zmW\z 
$SLJZ?ZiiPHZ. ^g©P«4iILT^7-I$T' 

[0158] 0133(1 ^32 fttttfgO/t^JMftifie ' 
St0T*5. 0^©J:-5(C, ^©X«16, 17 
tC, GBUMBSHiO. 5 5iim0S 

£T\ BM3tgB#©JP£aU. 0 5 Mm©«3g#)7 1 £ 
£©JP£(1 nS!«ft*ffltifcVA^©«JB 
Srt- Hfc5l>T'>aS l/-yg >(CJ;D«ii^ft*» 
HJbfc. ^jg2 0A©i!3^RIiT2. 4 5w 

mtC> GliTl. 9fim(;, BIST 1 . 4jiml:L 
fc- ?§e©ffil®SrRH^T2 0 um(C, GI$T 

2 BI*T3 0 umCIL StC, BBS: 
GI$ : RiSi|t©ffi*iJfc£ 1:1. 03:1. 0 7 tV 

[0159] ii*7in 7*u;wr»»*#ubu ' 

1/yXh^BIiTl. 4 iL<DmZ\Zte.Z>£.o\zm$i\s 
fc±T7 * h U V ^7 7 -f Ttl 5 (imiD^g t bfc. -f- 
©±T'. Mjtffifa^S^ftU 3. 6wm©7.^— It?: 

m&omx&ftitz. Z\(D^o\ZLX, f^B%l©0S 
^\ RHT1S5. 7Mm(C> Gja^TH4. 6 p.m\Z. 
BITB3. 6 u mtCte-S, 
[0160] 01 34(1 CFSS 1 6 fcggjg*J§M£ 
U TF T1S 1 7 ©i®S*@ 1 3 (C7. U y h 2 1 *M 

2^ffi^j©^^j©/^;^it?*i-0T* 

-So Jl CFSS16C, RiB*»»tttt 
<> GH*«»ttl. l«m»f$T, Bi®*a577©l¥ 
$^2. 1 wm©Ti7 ij jP$Wflg<Z);|ftjgig| 7 1 SK(t 
fc t f©±Cl/y^h5:BIiTl. 4 m ©i?$ 
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(140) 

tStbtZo Z.tUz£Q> 3Sg©J«3tt, RBHT3. 5 
um\Z. GIiT"2. 5 urate, BliT' 1 . 4 ym(C 
fc*. S§fg2 0 AtX'J y h<Dfflmt. RIft"2 0/x 
m£, GIfT*2 5«mlI, BB^T 3 0 um\Z Vfz„ 
Bi$ : GBS : RB£©B1»Jt£ 1:1. 0 3:1. 
0 7tLfe. 

[0161] £Jl±©«t3tUT»ff bfc«3 2*|g«SJR 
^©^^JO/I^^SrGB^O^BOA n d t-g-fc 
ttfc2«l®ffiffiSS:7>Nl'A ( B»^iag? 'J»y— >3 > 
I3 2 0nm) SrttftlU /WUSSli*. ®£ 
(0S-80S) T©feS£«£Lfc. iE-©tt*S: 
I2 5 2i:^t. fr;fe, B2 5 2TH ff§3 2^yS#|£ 

£ X. (C£ w- * t L to 
[0 16 2] 0 2 5 2fr>oftfrZ>&?\Z> ftjfeW 1 T?jS 

Sfcfe^iEXtt^U s> h©WBHi«rRB*tGia*Tr»l 
<btfef) > IHQ*#fi^#aa¥fcMfc*«2«fcDfiT 
Ul^. LfrU ^tt^-*tl©i&JI«©ff 

[0 16 3] S§3 2S^J&l^©^0<J©/^^T& 

[0 16 4] CF1S1 6a^TFTS*l 7 ©*K 1 
2, 1 3±fc^jg*»J«-r*«^ttt. I TOIftI 

ted fie*oiaT«ffl-r**»H*5EK:^^-->y 

-So 

[0165] H13 5H ^33 H!S0il©T F T*«© 

©«j£T&-5> 0 ^©WiiTtt. I TOftHl 3£J£ 
J*U -*©±IC1M»II*»J*U ITOfI13ffl^ 



3SiB6 8 

mmx\ 6 6Hfi*?t:»m**itibe>m»m-v* 6 7** 

h7>vX*©iW«T<fc-5„ I TOmSIl 3iV-X 

[0166] 013 6(1 §§33 ^IJfcfcl-eKflsLfcgSjg 
— >©0i|-C*D. (1) **2-3CDffi|lil^*Hg«*^ 
J*T3fci6©«£§itt©¥fTft^igT&D. (2) j&«4tJ 

L, 6 9**B*SR»HfflS-T*. 013 7(1 I34S 
j8«|©/^*;U*jS**TBT»*. 13 4*M0iJT-«, 

»jarr*fca6©»j6T**. iomth s-ttft 
■€-©±KiiHUi* f »j«an, ski Totn 3*j#j* 

TFTOV-74 1, FW>4 2«^n, f®± 
CttftI7 2«l«liSn«. *l/T. y-Hfi3 lO 

t*«j, ^©n#tc, gjBoffl& 2 o b ear. 

[0 16 7] 013 8(1 SB3 4Hit«TKffLfc^ie 
/1*->©0»JTe&rK (1) /^2 0©g2ft#iiJM«£P 
tf**fc»©*IMK©¥fTfcS8BT*D. (2) #4 0 

©Bi«ii»iifi«*»j*"r*fc»o^yu'^6:*B"e» 
*. h(c*^t, #m##2 o Bx^t^m^&zm 

#I#t3 5(l csflta&s. CStl3 
5(5. 77y2-?h l )?7>tVTfcm-rZ>J:v\Z, B?S 
«tt©Xy5?t»oTiB^T^***, ^2 OBttefr 

man-cn*. ^nti csii3 5«iitg (it 

omm) 1 3\ZttLT$>Z>nf£\Zl3.Z>tf, 3§ig2 0Bt;: 

[0168] [2139 H S§3 5Slt«J0/^;P0TF 
TSffiS«f^-r-&X8S^THT»*. (1) t;^tJ: 
5(C, 3tf5^S«l 7±ty— h««3 1*^^ — >=. 
>:7*-f-5. 'A\Z, SiNx|40, T^VyyX'y^U 
y (a-Si) 172, SiNxI65 *m\ZWrfc$ 
-5„ Etc, (2) \Zi*.-$ &o\Z, S i Nx«6 
>^JHSII©a^0^^SLT o-Sii7 2it'I 
•y^>^-r-5» n+ a-S iMt. 7-^A75 

-f>, V-X4 1, HH>4 2Kffiat5Ti/Al 

-fct^lCX-y^>^TSo (4) ©i^lC, 

4 3(Cffi^-r-5S i NxiSMi, lft»H^Bft»» 
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S«l 7(D«I^Tl7 5 1 >m. £©!»$,. PWlCV 

-7.«®4 i tmmm.mt<Duy$ $ v^—iihi&i&t 

3. I TO!M?:MLTA'i'->->^L> 

H^miii 3^^t-s. ffioi, ^©ss^s i n 

x!40 £fti£*{S«Bg4 3©ft<>;ft3o 

[0169] B140H ^35 *iS#l©A*;i<"©^ 
#J©«jg£*-f0T*£>D> ««*^I14 3}rfflS-r^S 

iNxl^l7f>mPll:> SiNxl4 0ffl±I 
STl7f>^T5. lot, 3=ig©il5£«:«*lffi!II]g 
4 3©Jp$T&-5„ H14 1B, Sf§3 6lU£0iJ©A*^;i/ 
COTFTS«SrS^f Slg^tiTS^. ( 1 ) K 

Stipl:, ^f^^Sffii 7±l;y-hti3 

>^>i/u i$tii3 4Mn. (2) tc*-r<t 

S iNx!40, 7t;l'77XyUa> (a-S 
i) 172, S i NxI6 5 &MlZMl$.-?Z>. StC. S 
i NxS6 5£^>*;WS«J«©gftfi-©^£BlbTa 
-S i!7 2$Tl7f>n5. JglC. n+ a-S i 
JU7_3_£^J5gT3o (3) CStieil:, £>g&gB#;R 

^etcffl^-r^>^4 oBrntitiii 3 co* 

IJfl7f>^t5, (4) K^f T-*-^A* 
7>?K>, 7-X4L KK>4 2l:ffi§t4Ti/ 
A 1 /T i HSrPfijcb, x-^ AX >, V-7.4 
1, FI/^>4 2t;;ffl^T3SB#©<^£geT<fc5tcA;$' 
->n>^-T^„ f.LT, x-^AX^-fX 7-7.4 
1, h*K>4 2 $rV7.^ibTn+ a-S i J17_3 t 
a-Sif7 2$l7f>m. (5) ©J^lC, « 
H§il4 3l:ffi3t§S iNxiSMff. IfeS:^ 
^/iSI5»&^etCfflS-r-5^4 3 B. 

Tja*«ffii 3©8fflifX7f>yt5. 

[0 1 7 03 £JLh, TFT1S 1 7<M©?&g2 0 B ©§S 

mzM-? : b$kffi.m\z-D^Tm.wi<tztf. tftisi 7 

©#tjg&£*t:^bT&«©^0<J#s&&,, Ufftl:L 
5, TFTS1&1 7©ftil©g|$#©:7°n-feX£#fflbT§£ 

TtCMBJL-feck^tC. *@Ji{C|S^e>nfcil*#:cO^ 
tt, #4ffitCcfc&Eft«f&J©73fai^se^#T*©tt#Kck 
3Er&j«ftiJ©7»*-Ifct-<5©T\ £r5tb7tElW#£ 

ntzmmvfX'&K). Jt<D±.\zw.$\mwt&znz,tztb. 
(DWMzft-oTnmmsD^? 1*. -^co^jd. m^D 
mm*.? z> t ^ 5 o fc« 

[0171] Bl42f4, *8g±c0il§ «ft©JS$ 
DCmfficO^:#$COM^^^:-rBlT^0. (1) ifi^(D 
iM*t^77fa6D, (2) #l5§mft©JS£dK:ffl 



3. ^BEft®! 2 2 0 . 014 2© (2) 

K^-rj^lc. ^jgoja5SiSfiEiS]Bt2 2©|q*«BI* 
^cOjf$dtCffl^f?»o S142© (1) 3 
\z. d©«U0lwffoT9SDC*BE*«itliP-r-S. fto 
T> 014 2© (2) t:^-T^jg2 0 OS8»-CSH€r#* 
!&«SE£L-*>TH. £fttt, 0 9 5©S6l 8£160!|©«k3 

fg^b&^J^Kf*. 
[0 17 2] 114 311 g§3 7HJfi«©^jB«iB** 

-ren?*o, ( i ) 2 o <Dmmm-c$> o , (2) 

teSWffi0T&5. m*<D£o\Z> S^g2 0 tt7 MmC0i|>S 
£#U ±l0^5MmgSt, i§53/0U~l. 5 u 

l/i-S. :©MB&7tH Sgi^tftnUlTOS. 01 
4 4 11 ±m<DUffltt.ftZ^-t%%m (CF£««) CO 

f£D»£jj*-ren?»4. id cipt, ito^com 

MMl 2*«MSnfc#7^i*Sft»t4. (2) 
©J;5tc> *-©±K«ttttflg (1/-/XM tfctfU ^ 
— ^LTU5?XhJB3 5 lSJKriE-r*. (3) ©£5 

->3 5 2^^*$ti-TS7t-r^o CinSIiLT 
(4) i:itJ:5^g2 0A«fe.nfc. 

^@2 0WLT- (5) K:*f<fc'5lCfflB** 

mmiztzz. 

[0 17 3] ±m<D£v\ZVT2imzfflLMUK&MrfLL 
/£*>©£, MrfLVT^ti^g;m$:m.&iLT, 7'JyAl 
*tefc«tf3»gDCflEE*a!lS&bfctc:5 (DC : 3 
V, AC : 2 . 5 V, zBg 5 0° C, D C BWOlSffl 1 0 
ft) . «MB»J«:t»J*bfc«-&ICttO. 0 9VT»0. 

fc. £©.k3£»SDC*ffijW£i*$n4©T, *Sl£tt 

[0 17 4] SJtft^ tt^jB*^©»ffifcSitlcEi^ 
U «#k:fiiffK:Efirr*. b^b, 3§S©IHHi!&«. ± 
ffi©ttM&7t©S£K:/h3 < ft* £»fflg|$#©#4Wc*f 
btteEftbftK Zt tfttfritz. fct, g£jg© 

niCfoti^ltS. 014 511 $ 3 8 £%0!|©3gjg 
«ifi**-rH-C»*. & 3 8 HJfifllTH TFTSSU 
©7. 5 /tm|©^2 0B©Tfc, |@3 Mm©if*-© 
»^j«$rK^fc. It, ?&g2 0B©Tt;:, ?uAfi© 
aE3t»3 4*89!ttT^S. :©J:3!5;??g2 0BH JR 
3 7&M«£:H«©;£feT»{F?S*. f 3 8Sffi«SJ© 
^jE*ig-Z?SI§DCmBE^«iJ^bfc^m«, 0. 10V 

[0 17 5] SB 3 8 *J6«o^jE*itT?tt, 0^©=k3 

7j(^(cE^-&r, saEi^itt««^tr*c t 

«#BI3 4a«t8W-snTlr>*©T. :©a5»©E[S]S'sr 
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(142) 



\tm 14 6© (i) \z7fi-?mtzmmMVi$:i'T^z>o l 
£>u $feBj<^j£©ia^ mm^tLx^'ptiti^ 
frtmnzbitzmm (->u>y) ^©Bffi©;wy:D 
££L./tEiw#e>n&. u^Tii /^-->^ji^ 

©S1££2 0 0 o CT^fiKL,. UyX h®iI)ltt^B 
14 6CD (2) (C*TJ:p^^*{C^t$-&7 t c„ il 4 

7 it. n^-->^vrzwjxb^m^-r^u^mt 

±©^ftH/h£/^ofco 
[0 17 6] Uv*h£2 0 0° CT«Ej£L-fc©H, 

l&mm. (135t40») £fTofc^TilE[B]l8l©?§ 
SiJtR^bT^ttTLS^o ^^jTllEftSl^lifi 
\Z$)<bfr£tb+ftlZ{S^W 1 .g.T"Ui/7, h%mi&L~C& 

[0 17 7] fcij. Stlil^J&i:. ^nirtSJB^bfc 
^e^f^f S^JTli, U-^X h £ 2 0 0 ° CT'J&fiScL 

"JB Lfcx- ^ «r$M*©»r ®Jim©^jgA°^ - > \Z J: * 
fcOT?*5. ±E©«T?tt, MiSStl'yX h©t0Tffi 
EM*£«f# (->U>y) ftLfedi, U^KOiBBir 
.toTttg^t^JKlC^S. 014 811 Uz/XbcD 

li$S*S 5 MmA*a^WTf****«5t««OttlBK J: 0 
[0 17 8] J SRlt^TFTTS-fb^JHRC- 

fio*H(cSiSIEl6]l»diPfilc3n^^i^^raS*^4 
B 14 9 B, b*;W >IIBftibT^$fl> 

^T0T;&3„ 014 9© (1) fcjSt\k3fc:, Slgl 
6> i 7 (D±.\zi$ti7-yj jif^Ax^i yts.zt>m 
jsfcsn, fici Totn 2, n*«$n§. fffl 

±t»fi2 0At2 0B««»(jtSn, gSS2 0A£2 0 
B£^tf>;fc I TO«il 2, 1 3 Jil'liulElHlllS 2 2 CD 
WSfc*?-*. LfrU ?&g2 0 Ai2 0 B©7:* h 
U^7> h©SiBll^iSEfaIi©#»<t©i§ntt^+# 
T, ®8oo (2) K^Ti-pl;:, ^*$nfeSKE|6)li 
©»»*l4i;^Tb*t», ^2 0 A£2 0 B©aiBt£ 



saEfan 2 2 *t^$n^^ t ^ a wimit>m± lt^ 

fc. SB3 9H««Ttt. uCi^Plg&MtS. 
[0 17 9] ff§3 9*J&S#JTH £i£EfilK0*m#<£ 

*iBfc*ai*iHios^j«-r*t. mzwv&ftiz&fam 
a^ws&T&s. 

[0180] 115 011 Sg3 9HSfi^J(Ifett^)^e© 

zwvfoz. 0150© (i) \zt^-tx^\z, mm (z. 
(Dm-sizmmmmi 3 **irj«h i 2 

t^i ) 1 3±\Z±f£<D7* hl/vT. b&m^T&&2 0 

£P/£-f&. ^S2 0il (SlOjum. 

1. 5<tmOXh7'f^«T»5. :n*7r-^ffll 

vrmmzmmmz-rz. ^©^^^©^7X77 

y ■> + - Tfgie*ffi * Kftffia-t « . z\(D&r>te.1vX 
■?Ty~»ifmW\Z£r). 015 0© (2) \Ztf?J:? 

tzmmtem&tf&&&ffi\zM!$.znz. zovxmzn 

£©l$, ^&±\ZM&L2nitWth<0%}mz£ 

d, Ein]*j©ttD#«evi^-r, 0150© (3) ©<£ 

[0 18 1] RftiltLTB, fffit^-^/>T-y>'>^ 

*&3#* o . ^nfey7Xv77-»yjiii ns ©$> 
mmzntco yomffHzwehZM&L? zismt lth. 

(c0i 5 1© (i) \ZTikT£?\zi&mzmm2 1 1 

t§7t*>^a-72 1 0T7f>i/Litl9, (2)t 
^TJ:51r|H10©$.5P— 7 2 1 3£3£jg2 OtfiWJ&Z 
tlfcSKCif Lt3tt. P-^ 2 1 3©IHflS:g¥T-5* 

[0182] 0 1 5 211, ^e*B©SjSE|n]IK©«i|sj 

7* hl/y^hTil 5 0t|^«©^e2 0 &}f*J5fcf 

S2 O^KlOS^Tl 000mJ/cm2 ©«WS 
T, ±«fil 7 2 nmOjIRniBSJIHWr*. itlCi 

o. »«&^ie±oaa[ESii»©»»fr»-r*}«ntt 
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b£t;:=fc&^7r;7FJ&©&(^ jaS&S^tt^WT-S. 
H15 3H 7* hU^hT»j«bfc^iElcBa«*-r* 

#*©«{bs*-r^77T*«. mi 53© (i) a, 

ifcft&DM * t it b # * £ © Nffi * ^ 7 7 t?» 
*. «n»Oftfitt2 0 0 nraOTOHAW*D, 

fc, »*MI©»£)&*2 0 0 nm^T©B#tCtt; 10 0 0 
mJ/cm2 ©J»g|fSTtti;#ttfg£bfc<fcofc. 0 
15 3© (2) «, Jftg*«2 0 0 nmEJTF©**Mi£ 1 
0 0 0mJ/cm2 fig»TSI^©K*ji«ttti;#*t 

+#&*©*\/>*tf8£bfclr>;fc:«>. BMKMiaVhS^ 
tBten*. tfcoT, Sg#2 0 0 nm£H~F-©»*V*6& 
mmm&2 0*£U:©SWre, 1 0 0 0mJ/cm2£Ji 

[0 18 3] jftfi**2 0 0 nmJWT©^ni^&3g££-e- 
^gfiL'TIl ±aE©x*->vuVflB3fg«©ttK:. 

±fB©®aT'«, **»©]Slt«fcS«i!fei*;RtfftS£ 

jmawfrten* ©t. Ba»«©»«*«t«as^K«t *» 
ntt©&«2&*©ffi«si»ii:T**. 

[0 184] Klfi]IKo^*WK, ->7>*-y7°'J 

5ffflLTA*^^fJI/y->7> (HMDS) S^ftf 

ntccfco, ggie©*si(csEEi^i«**A»fc^j«sn 

fc. HMDS»ffcDCN-/f MfD'J H> 

(NMP) fcSMrr**3fcl/T*>J:^. Jgtc. iBE 
frlSt©Epgi| 3 tlfcNMP 3?ffl^^T-fT 5 <k 5 tr b 

*. £iMBAlte)XMfttt£tt«?«}«ffl&LTt2. £© 
ft&tcfc&«&9, 08* tf, SttEfrSI©i§3ijT&3 7- 

[0185] 015 4 tt, 139 HJBflllCfcttSgSe© 

(1) ©<t-5lc, ttga*0. 5/imTO7il/5tOffl( 
fif3 5 7 £5-2 0XjgA3l*;fc#5?S«fttt»Il 



(Uy^M 3 5 5*, ill 2±Kft*-T4. (2) 
©i^C, cntC^jg^^jI^f 5*hVXi7 3 5 6 

(3) ©J;^^fi2 0AW^n«. Iffl^g2 0A 

5^-©^»^3 5 7#*«bfc7ta<JBJ*ST*iD, «S 
K*li£lHia**#jfeans. tot, £iBefflllS&&4li 

-rs«pojBntt**i«i±f *. 

[0 18 6] ±fB©««IT^e©*®©IH]aSr#<-r*(r 
ML, I/vX ht^AT*7^5^-©^^©»J^£iiJ)D 
a-&4s65»S*<»-5*», 7^5 ^©^EH 1 ©*)^* 2 0% 

/■^->x>i/T£&<&£<, 015 511 3§ig©«ffi 

[0187] 1155® (1) ©J;5i:, fflgtfO. 5 
(imKT©7JHtO»f3 5 7 £*£&#J£TiIA 

ufc#«3ttt»ig«r««i 2±\zmi6-rz>. W\Z, 

(2) ©ote>tc:, ^t<D^M\z Y &g&M IT, ^jE 
ffiftZmft-fZ-fch-?*? 3 5 8 ^ffllTf) l eb, Si 
fftf*. cntc«t0*hvx^ 3 5 8fc»j6-r*aB»»: 

(3) ©J:5^S2 0 A^6n5. uO^@2 0A 

©«ffifcttisi«fcHia5WBj«£n*a<, jgAbfeT^s- 

^-©»fe^3 5 7©fiJ^-^A^^©T% &&.<OW£i1fil& 
fiKSn, 0 1 5 4©WJ;9aitE|fiaBi£B#-r**£© 

[0 18 8] 015 6H «6^IC«kD»i8©*SKIHI 

*ffil 2©gffi(Cl/> ? X h 3 6 OSr^bfc^, 7 
)\s=ij-(D'tfkm.-? 3 6 1 STOlTI/yX h 3 6 0 

tr{«s-&. ^©^yu^-^T-5o ««, 

fc, ^S/^->Z>^ttlH (2) ©£5&^g 
2 0AA«»en-5. :n&a#ttl(l ^E2 0Affl8 
ffifctt. 7JU5i-©^!^3 6 1 At#ftbfcD> T)VS. 
•^(OW&r^Z 6 l#Jfctt»5fc7tJ&«£Fft-r*©T?, HA 

[0189] 015 7H gJ3 9HM^J(C*tt*^S© 
^1/yXHl &\X\Z, PGMEA (7°n If U >^U n 

*^;ux-^;u7-tr7— h) ^©jgai©^ 

b^±T-Atf7--^£*T-^$n*. f©±T6 0° C 
T7°U^-^7 (yij+a7) ^n*„ ^©ttlBTftt. U 

va \><¥\z\ttm<D®M-t>m-oT\,*2>. zn&^xzm 
[0190] um$. 0158 -e«i»tf*-r«t f« ic, 

'J->^--7">F»9Tl 0^*HtT($o< 0 2 0 0° 
T±#S-&. -t©«J8K7 5»W«±«i*bfc«. 10 



*SBS¥11-242225 
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©SMfllTia 2 0 0 ° C«*7 h^U—hilCiteBbT 
1 Oa-IHJiJDJI&T*. -©»#> 2 0 0' CS 

T±#-rs©Ktti#£B-r*. i o^ra^^ 

LTHWfcR-T. CCi^tC. ^iD^T-Si:, 015 7 

© (i) (D&o\zvi?7s hn<nm%wpmvTtomzfe 

3 6 2*t4C5. £©?§3 6 2te, @1 5 7© (2) © 

[0 19 1] mmizmfrLtzUitx h*mif>mz 

iJOJ»b&lt$K«fc0»iab«>"r<fc*. *&, 
«»#Afc£S»Ab&a*e>«#bT*>«fc^. ^tllCct 

■ttxizmffltpizmm-rzw. mmmom®.mv9T<, 

mtz. l/i?XM:i2 0~2 0 0 c CgftTK*"T*«S 

cni:±t), mmmzm&*frt>*tfnmznT7i<. 
mn.ttz-Dtzio. yx b&ffltmiaztizwc. &r>% 
?&b^-r<&&. £tz, u-jxh^izmmxttxx&m 
murzi/v m*)i$:mALTh&i\ ^ntcfcD. mm 
m \z > u * y ®* b x ^ -g> « is x m $ 
, nsrot, cko^b-^-r iAt?.@i 

[0 19 2] 13 7^M«Ttt£jgfc«*fflftft£»W\ 

»3 8H«s«-e»ag8iefc8i*aa!ttfc*«. -to.tsfcmjfi 
\z?zz:tizj:^Tb$zm<D&m\zmmmfam&M}&L 

B-^teZ* 015 911 $g3 8HJfi0!l<O«fc5tt»S#'r 
53&g£f£58U©#ft£;M"0T<&-5. El 1 5 9 © 

(1) (c^-r«to(c> v-f ^DW>xo^ic4efflsn 

?)7*h h bT, ?§£B 365£366£)fi 

#SRSnrtl:«):D, ^jg^JWnx (2) tc^Tct 

■sicfc*. ^ntc^itiB(6]^2 2^^^-rn«, o> 

ir^f.t'Slc, 9*&2 0 ©^^/^/^^©TSB 
£|n]Bl2 2*»S»lC»J«an*. g$e365£266 
tt, ±BO«8Sl. 5 tfm©J5SCSfc*LfcH, *§3 
Mm, 2ZB<DfflMl umlZ£i.Z>£o\zn$' — >->sfl, 
fc. fit, 18 0° Cf 
fc. cniCJcD, 2t3©g&jga«B£bTBi 5 9© 

(2) (Djcscfto/t. ^-^ontwswwrsctk: 

±0, ffia<D«M*a*»e>nfc. ^3 6 5i2 6 6ll' 
r^£#*0. 5 (imi^ 5 ym, tgd*2 1 0 |/m 

T, WPg*i0. 5 Aim^f) 5 MmcDigBT&tttf 2 0CD 



AT 3±TJStfK:&5„ &&<Dm& 2 iim&TF £ 

TZ>£. ggiE©ElSiaiW***fiTbTUS3. MIC. m 
ig©R5]RS£:5 Aim^±t1-5t, 2t5'©^jg*H^$it 
4©*J*b<, 0. 5/im£*TKf *t«f*Kffi*J&«T 

[0 19 3] £Ui, 13 S&JMMCfcttS&iBeDefaBI 

©»»K:»r*jiinttoac»jaact3viTi!iwbfc3&«; 

T&S&Bttfcl*. Sir, ^jg*»j«-r*tt»t)7* h 

i"/7 hfcfg^-r. Bfs©»«fc^je*»(S-e#*>b<o 
%wmzw&*Wf&tz> z. £ z^m-?% t, ffltix 
s„ z\<D^mzm-Bt-r^un£vxit, x^hi^x 

5. 

[0 19 4] EUiift9Jbfc«k'5fc, SB3 9^Mi«Ttt, 
57'777VMJ77*^t5Ct*S}TtinT^. 0 

i 6 ota, ^7y^-7hij^x5rigitfe^*0ij©;i^;u 

(CF) S«l 6©±C«RGBia*t:»«bTR ( U- 
■yH) 7-f^3 9R, G (^'J-» 7^M3 9 
G, B {.-?)),—) 7^M3 9B«$n. ^©±(C 
ITOfiUW^nS, MtC §RGBH^»% 
#ap«-lC^7y^VhU^^3 4*J»ritSn*. TFT 
»«17tCti, ITOiil3i*llT-M'77^ 
>, T-'-hAX^-O, liSWiTFTSf 3 3*^fiK 

$n-5„ 2tt©»si 6 1 1 7 ©rata, m&ms&wt. 

[0195] 016 1H *m%<D%4 o%m.&]<»n* 
jim&ZTn-tmT* $>q, mi 6 2«^4 o*sg^j©iii^ 

R7-fM3 9R, G7^;^39G, RZ>*B7^;i/^ 
3 9B#CF£«1 6±t:»^Snt^4. 01 6 IT 
«0*bT^f«C^*t, @1 6 2\Z^-f&o\Z, W,mi& 

m<nm&rt*)i^mnzm\n\m&m<D3m 2 0 a*«c f 

D, ^7y^Vh'J^^tbT««-r*. ffiot, 
t*J©J: 5 IC, ^5- y *V h U 3 4 *»j*-r4<&Sia 
ttlr». ^ © y9'?h'J9X£ bTtitgf -S^eXX 
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(145) 

©:?7y£-?HJ£;*ffr£l8*#< ££*<T*2>. ft 
*, 7 8 \t, ftI*OTFTO»»T. ^SJL 

[0 19 6] ft*, 01 6 1TB. CFX«<HJl 6 \Z$i 
e2 0Ai7J.5K^t^§^ ^ig.7_7_Xte3£jg2 0 
A£7_7®M££TFT£«1 7M£RttTfe£lr>. C 
tUCiD. CFSS#J1 6 iTFTlSl 7©I£D-&*5 

as o^fo-a-ieo^e k> zmmmz^z-sz z. ttfi-c 

#5. CFlil 6(|iJt7 , 7->'^VhU^X^IS:ltfc« 
TFTl«17©ITOtI13t, CFIS16 

Lfc*£te, XUfcMJfjWfciUntlB;: LIESft**** 

#e.nftt>. £A,fcK»gfcisD£*>i*gB£te 

ft. f©»ffl'7-y>$#lLT777i'V HJ^T.© 

bb □ » tctstt it c ©cfc 5 tmm&± Cft t» <fc 3 

iCLT^-5„ -fftt)^, T F T3SIS 1 7 #J© I TOtI 
1 3 <fc D, 5 ~ 1 0 /imgSM«T^7 -7 h "J * 
^^ge><te>tCtT^^o TFT1S1 7{|JtCS£ig7_7. 

BUt© I TOtiffltfe*»*8 Otim, IE 2 4 
0 (jra(DifiJflW;))!, fie*2fSCT»ntf. 5»mf 
0©V-v>€:tSfc«e>, «7 0 wm, 3 0 ^m© 
PlPlCftD, ia^©MPHWttl 6 1 0 0 am 2 Kft 

s. cntc*tbT, **jmith:, ia*©WPB«tti 

9 2 0 0 wm2 T&D, iPW«^©l9l. 2 ft 

t&esns. £©/i*^©2{s©$p{g!S©7V 

^yKttntf, iSC««4 0(im > 1120' 
tfmT»0. f*^T$ntfI$ffl'PlPS«(i3 3 0 
0mhi2 tcftO, *£«^T'*nJiH*©BSQEtttt4 
8O0ym2 (eft 0 . *5 1 . 5 fflFfc&SSft* d t\Ztz 

[0 19 7] H16 3H Sf§4 lHlffi0iJ©X^->^V h 
U^X (BM) OA^->**-ria-c*4. b«k!!©J;5 



©»»S^77i'VhiJf^ (BM) TiSftT&o 
[0 19 8] Wa!©«t5{C, TFTK^tJUIiyU 

7 -i y t (om&ffitt<DMnx zmytt s fc» b m 3 4 

5„ 016 4U, 14 lHffi{»JO;t^Jl'©KIiT* 
3. 0*©<t51C, ^E20At20B, TFT33, 
Rt)!/U7'f > (eJ:Ttty-h;U7-f>3 1©#.# 

^snx^s. ) tt;nn 3 £ob8IBIk:»«utb 

M 3 4*tfS:ttSnTH-2>. 
[0199] 016 511 314 ZHSfi^Oia^^ — > 

^©s^asits:, s^ia»©iB^jtf->5 L ©i/2-rn 
ffis!cpftrs3<@©a*i 3B. 1 

3G, 1 3 RTl»©#7-iB*#£B*J*'r*. &B« 
ttlEEFESlCifiUJBTifcS&ft. lj»3 0fi*»©*^t 
Jt^T, g6fiOWIRS»S 0/h3< bft<Tt>, 

irft^o £.©«£", f-^/U5-f>li H^©il^:tC 
[0 2 0 0] ^lci5H^T^^4 3HSE0tJte. Kfiftiffiffl 

01 8izh7fiVtz£?\z, 2&.<Dmm$<Dmm (-t 

16 611 &&M\Z3$VZ>/-<t*Affi7&$:*-tm-e&K), 

wm<Dm.ft&ft\zx'<—yr 4 s^sassn, -tjim&m 

[0 2 0 1 ] 0167 tt» 4 3 3U£0>J©/1*;Mijfi£* 
TBTSO. (1) 3^IS6«a|©/l^;^3i* v 

(2) tt-€-©«»«|**-r. 016 7© (1) tr^fJ: 
o\z. »4 3^a6«©A*;UTtt, iii*©^fflg|5tcKtt 

;wp*aurr<&. ft*, ^oith s§@7_9.«tft 

S«l 7fflK:jgJ*LT^*35«. CFlil 6ffliJ{CPfi)cL- 
»^4i^B**ft<ft*. ft*. uO?Sfi7j.©S»(:B 

msktim&isU^tztb, ^BgEifi]^©=t5fta^«, 5§ 

[0 202] 0167© (1) tC^Ufc^4 3H^JT 
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ZMftLtzf&g:. -fe;UP©/\*5!y + te±0. l/xmJ^I*) 

ic ©ipx # > z. © b ^;ux & n tegmx te& c m \z & 
ir>. 1167® (2) <i^-r^^j«ci»j:5^p«gsi^ 

«?&T-5£#©«^X;&3. 016 7© (2) ©^J£0ij 
Xte, ?I^A0.^^'tS^«4 J tC7.^— y-4 5=&?g 
-tfTS^U ^ft£^-^>^bX?&g£^Ji£T-3. 
;i©^#JXte> 7^— y-?!>^F®X;&3£^e>Jg4 3^ 

mmv>m&\* i kfrnz>tf. mw^9-y<D^mmz^. 

n-f ic-t^j* &*g«x£ * 1 1» 5 ? *. 
ic@i6 7® (2) ©j§w<*;n£«f£bfciis*, -t;u 

Wtt±0. 0 5 tfm©»£K:-f*;:£#T#&. 

^— it *s a$ -BrTgiierowfli t mm\z7><— y- *-t ;i/ 
[0203] Hi68fci43 ^mmn^mmz^-rm 

T»D, (1) ttH16 7© (1) CDiS4 3^I«|l:« 
te3^igJ7_9£. aE5tttO»»-C^ofc^iej_LtUfc 
fc©T. (2) tel2 16 7<Z) (2) 0 Sr. iS^ 

016 7© (1) t (2) JctS^T. ??g7_9X 

[0204] 0169 4 ^mmm^wm^tm 

X&D, ^ll^CFlfil 6fc, ^g84^TFT 
HUT**. )B4 3^S«R^©3E» 

#>jxte> B^©i?&gBitis:te*>3^x-fe;u/P£M5£bx 

[0 2 0 5] 5C, S4 OSUffifck ff!4 3HJfi«&ZXSB 

-r-s^tfcpitgx&s. t&jxte, £§ 4ogjMffj, ^43 
mmmjkzsm4 3 3imm<D®Mm <D3z& 7 7 . 79-8 

816 2O#a8##J_a.T*-r«^H0!)*»J*i 
5. ^W^C VA (Vertically Aligned) #5£© 

i^ci TomMizmj£fim£>r>x^tz^m\zmz%.K 

■?2>^£>®2> y -T ij?? y t> K©/1^.;U-Cte, ^ 

7 -y 7 -7 h ij 7 7 s #ns ut hmnmt a t a, £ mm \z 
teHn**«fi]±u jrfliT&5. 

[0 2 0 6] ^4 3^M0<J-ete. ^77^7h'J^7IC 



7^— y-©«iis:i*fc-a-fc*«. ^^^^h'Ji?^ 
ic, SifiEip]ii*^Lfc-*©a«ic-fe;upt^Lt/i 

ESS:Wr-5»«©X^— tf-«HM&bfc«, 

. ffcffibfc7^-^©-SBte^ig±l;:ftBir£ 

fi(Diio^t<a5. mz, -Km^-iLxtc^ji 

\zftfflfr t> ts mnt> D . 7 *~ S-#3Sig± £»»"T £ . 

©SB# © * rt*-fe ->UP ff < fc 0 . tr 5 £ <»: © FpI 
H*«^i;S. #K!&HJ-t&Sg4 4#lSg0iJTte, 3=ig©J¥ 

* b t & <=> *^ 1; ^— y-©as * « ^ f ^ t tc 

C!OJ:5^|SIII*«*i;&»r»«fc3fc-r*. 
[0 2 0 7] 11 7 011 14 4HJfi«0^^^«3fiS 
^t0t?a5O. (1) **la*.ftTi[OTFTaSl 7 
Sr. (2) *tfi*3iTWOCFS«l 6 (3)A«jft 
*4Tf;ti^St. 017 0© (1) StJC (2) 
SnTti-5<t5tr, CFlfil6Clil2 0±l:H^ 
S2 OAjWBjfcSn. 5g»CSitEl«Qffll2 2 3&s^snx 

T F T1S 1 7 OtS 1 3 0±l:B^g 2 0 

20At20B(l 1 umX, A^^S^^JL 

•So t;Hli4^mf, y7Xf7?S®X^-1f8 5 

© a g te -t ; v m <=> s§ e © ies $ £ » c fc 3 u m x * * „ 

017 0© (1) lC^TJ;e>lC:< TFT1S1 7 1C7.^ 
— tf85^1 5 0-3 0 0 1/mm2 X^T-S. C F 
Sffil 6t**»»lBfcJ:0^-;US»fiEb, TFT* 
WL1 7 iCtClAO^fe-ti-S. (3) tC^-TJ:3(C, 7>^- 
•y-8 5te&5«¥X?£jg2 0BO1XIJ2 0 A©T(Cfi: 
ttl.. r©?S*te, ^g2OAt2OB0^(Dai 

(D-kmztt-rzm&T'&z. (3) ctitfenn 

g20 B©±Xte2 0 A©TlCfeST-57.^— y-t^S 
©J?*T-t;pff*«aiWSnS. ^fi2 0At2 0BM 

^— y-i^c*. ^g20At2 0BT±)imAmm^n 

^ M b x *> is t, ^ — y- 1C fc fc* te X & 5 . 
[0208] @i7iii 7^— y-©fBrtisffi«<>:-fe;ws 
oHi^STit^S. ^-D-®MfSSioo~ 
5 0 0I/mm2 fttUi, te4 <tm± 0 . 5 u 

m©^H<!:7iSo ^lc, /<i*Mz9\-&fr*>t>&mZ.fzm 
£iz5££?Zt)m<Dtse>i:7>^-1)-(Dm.1f;m&C>m&i 
SSm<£01 7 2.1C*-T. H©te**»6. Ilfcffittftfttl 5 
0fl/mm2 OTTH 3bO*lC»bTtrS**56*b^»-r 
<, 3 0 0<l/mm2 tA±xte, §lo58 D (I^LTtf^ 
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sot, m^mti 5 0-3 0 om 

/mm 2 tfftBT&S. 
[0 2 0 9] iKilSaf t*;i<©tlieigT, -f 

£t>ftD, Kfctt*EEft«f$s©fiTlC*OfcJ&**. 31© 

«fc 5 fc-r *>**^*;ncjix"r* c £ tc j: D«a/t*;u 

©S*n D nft^{liitt7W£T bT b £ 3 . 
[0 2 10] ■€-©&«>. £ft*T©HJfi«T»itt9§Lfch* 

ft. SSiM=f©gMT p£3l®x*;t^©#ffcj« 
r d©ftT^Sta-2>„ ffitt^ « £ — □ ^ tc J; S 
©t\ »Mii7 7>T;i'7-;WAffl3'50M*i: 

tt>©K*t3we^-r*. ^ntjzo. 3tB©8«j&*Jt 

ft*. -TfctoS, *n*SflB»-r4^£K«t0, 3§iS3l 
Bf*»-f *>««IB***-r*J: 5 Kite*. X*a*IHlt 

t § is t a, is fc « it a*5M fc«a wr * c t tm s l 
»b&«, mmmmmzMi$,-rz>, 

[0 2 1 1] -f *>!»#||**Wrs»»£LTtt, -Y 

-tf^-r hft £*#»*> nx^s. 

&#&<Dq>\za. {$t)0<D'1*>$:Mth?Z>Z.£:teHZ 

© «t 5 a** » srttffl -r * ^ £ *«a s b i c ©<t 5 fttt 

fiittfl 01 7 3tCfb^^^-rctp^^5 r >>X 
Ill, 7JkS^1f*5-f h ft £©**«## t> 



-r&o fifoT. un6©«fi*ttfflts. ft&, i^>© 
««*«ot, sfts^*>£©*i-3*m£*i*£fc>-ti- 

[0 2 1 2] #yfl/yX HT, "Pg7. 5um, SSflt 

i . 5ii, ^jem©mn^ 1 5 (imc^j^Mi,, 

±fB©&ffl©<:*>!&#tg££&fcit5$!lJl£fT<^ fi 
bfc^*;i/7?MB©^*>*Katf 2 0 0P$Pfl&fflb 
1t&<D<t*>&m (Ifipc) £}ffl5£bfcfc!iJII£0 2 5 
3(C^-To 02 5 3 Kii^T, #|CXtel 5 0 0m J © 
«fti»£fl&S*U #JDXtti7 7?>X-:rJl,£0. 5 fi 

t>bmuv. wETjim?^ h feasant, m 

FT«^7 I i7>X-T-;P£if^7-f h£8siPb£. ft 

#%©fc*tC^^>®*tg^^Jffc-&§ffia*fft» 
ft^Ji^StfcttWtUTjS-r. ttffll^flCtt, 0. 1Hz 
©1 0 V©H£l!&£EPSDU SteB#©SJt«5 0° CT 

c -i*>wmmtimm<DGmzfrfr 
*>®m.<Dmmmtmmv worn b 
a»u 2oo«fHftO'ft>«*tt. aaasfftofc^i* 

[0 2i3] *fl.*£flBSfb&t>©£fas«ia£ 

frt3ft^t)©SliBR{c5 o omffl7>—>ifi&.mLtct 
ffl3£frfoft^»£k:ttfc#tt#**f6£bfcj&*, 
& fl-iH £ RH I* b fc © X (2 & * # * « SI ^ L ft ^ o . 
%A OMffiMTfc. ^77^-7hiJ?XTCFMl6 

[0 2 14] StfK!!©ct5(C, ^*©XS*fUfflbTCF 
S«l 6K^S^^->*^J«T7#n«. ^TfcftXS* 
iiJPbft^©T, — >©^fig©fc*©r3X hit 

^fiJfflbTCFX^l 6H5lig/1^->^^-rSIIJg 
0"JT*-g)o 017 5H f 4 5*^PJ©CFK«©«ig 
£jRTBIT»S. 017 5© (1) tC^fctptC. ^4 
5^SSt?iJT«, CF1S1 6©±(C*5-7^;U^^g§ 
(CFflB) 3 9R£39G (ftl:39B) ZMMmz 
Mf&-?2>. f LT, -?-©±tC, C 
Fitflg. -t-©«i¥«fl:»Kft£*©jiaft«»T. m^© 

&MK§§jg^->5 0 A^P^b. ^-©±tClTO (S 

s*<&bt*d, ^n^#*i-?)£i&sis^ffl-r«.^£ 

^SSbli. 

[0215] 0175© (2) tt. ^4 5HSS^J©CF 
S«©X»W**THT?*f3. CFSffil6©±(C, 1 
yyZ^bVZX, CF^Ig, ^©ffi¥a^mi§ft£© 
3§^ft«»T, ffife<D&WlZ&m?->5 0B<&PfiEr 
*©», CFHfSg3 9R£3 9G^®^-rn«. ^ 
®©^»{JCF^Ii§^ttft«.©Tff<ftD J E-©Si^iE 
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^•fn<DGLW\Zhm&ftBl&BlffZ-?&Z>o 117 6(1 

cfmi 6 (Dmmommffi. cf 

#JIg3 9R, 3 9G. 3 9B^77i''7hiJi7X34 
©«£*l©SB#KS£jg5 0£J£)i!cU TFTS*17iC 

£fc> CF1S1 6T^H*©il^gc7)-r^TCDia±^ 
±e>&A^->Hft3©-Z:, TFT««17lCtt. sph 
[0 2 17] IS 4 6*J£0J©A*;i/#i}fT'<&*U;f. ^-© 

cFmm<Dffim<DM&f&w-?z>o mi 7 7^5,01 8 2 

0 1 7 7 © ( 1 ) C Ffctflg 3 9 R £ 3 9 GWWtC 

^7y?Yh'J^X (BM) 3 4£l£tf-5t>©T. BM 
3 4ZCFffim&<0m<Ml&V. *;<D±.\Z I TOSSl 
2£Jf^rt3. BM3 4©gB##?§jg£te5,, i!©i§-& 
fe. BM3 4«1S)!i^£T»^fiK-r^>3:i:^M*L^ < , 
[0218] 0177© (2) T*te> CF1S 1 2 ©± 
{C&SI&£'T«^BM3 4£Pfi£U *<D±\Z C FttfJJg 
39R, 3 9GT*7-7^M^Mim KlCC 
F®J!g3 9RT?&g7 0£I*j£U StClTO«®12 
£J£f«T3o 0 1 7 8 © ( 1 ) Tte, CF1«12©± 
lC^«^i*T»^BM3 4£J£j£U -^©XKCFStflg 

3 9R, 3 9GT'*^-7^;U^^^Lfc^, BM 3 

4 roc c f ®m&ftv>®m. m a wsft« t mm £ n 

*«fliT^jg7 1 5(C I TOli 1 2 

r*. £©«£. @i77® (i) tRttt. ¥ffi*b# 
*cF»iij:oj*<»ia-r5. 

[0219] 0178© (2) Tte, CFlfil 2 ©± 
fc»iB«!>JM^©BM3 4*tfJB&£T»J5ftU BM 3 
4ica/cE-g)ct5ICCF^Ig3 9 R, 3 9GT*7~7^ 

;i/**#j«L.fc«, ski Totffii 2 b 

M3 4Ca&*CF»je©»##g&gK:fc5, 'HI 7 9 
© (1) Ttt, CFlfil 2C±l:iI&ftIl')BM 
3 4 5ML, ^©±KCF®Bg3 9 R&Mf&Vtzik, 
CF^SI3 9Rtfitt4J:3KCF : »JIB3 
U MtC ITOigl 2£Jgj£T-5. CF«||ia«fifc5 

£ii$£-frft^©T% ntn©*7- ?■<( )v?—mm& 
±T=b«t^. c©#f>g-e fetus, #7— 

[0220] 0179© (2) T«« 0 1 7 7 © ( 1 ) 



T, ¥ffifls#7 1 £CF»IB3 9R, 3 9GC-WI 
ft4±5l:Mt4. ¥«ft«7 l£CF»IB©fifcS 
ff^A<9!SK:ft«. cntcto, ¥fifcl* 7 1 £3SS© 
^S»^Tj$<T'g--5o «±©^3g«« £iE©±£IT 

i To«ao±tcfe»*r»T^ies^i«-r*fif!i*Kifl-r 

[0 2 2 1 ] 018 0T11 C FMffi. 1 6 tC C F #f flg 3 
9R, 3 9GT*7-7^Ml&»ricl/tft, ICIT 
Otil2^ML ^©±tCBM3 4T^^Mf 
£. d©«-&fcIgtettljnLft(A. 018 1© (1) T 
«> CFI«il 6tr^iliBM3 4&MrfiLtc'&., I TO 
til 2£^js£U -5-©±tCCF^||i3 9R, 39GT 
*5-7^;U^5r^fi!c-rSo ^©^. CF®flg3 9R, 
3 9 G^S^aT^etf^o £©«£fcXgtti§flOL-& , 

[0222] 0181© (2) Tte, CFlfil 6 tCi$ 
^BM3 4*Mim CF«flg3 9R. 3 9 GT7J 

5-7-r;i^*»]*U 5i:iTOtii2*Ml, 
^©XtC^fifcttT'^ig 5 0 E £flj$$T 4. 0 1 8 2 © 
(1) T*«, CF»fil6l:lTOtil2SMl/& 
«. -e-©±tCCF»J)g3 9 R. 3 9GT*7-7^W 

[0223] 0182© (2) T"«. CF*1£1 6 fC» 
^BM3 4S»*l/fca, *(D±(CCF»Jg3 9 R, 3 
9GT#7-:7^;W*«:JBJ$U 5 0 F *S £ 

w-mz-r^o *:<d±iz i Toisi 2 £j£j&u micb 

M34^Ml. Hig£T£. 01 8 3£018 4te, 
S4 7U««l:^t5*7-7-f;^ (CF) ««©© 
jfiXSSBlWrSBiT**. £©CF»£H KtW> 

[0224] 0183© (1) (C^-T^^t, #57,S 

Sieeits. ,(2) tc^TJ;e>(c. #57. 

**16±fc, *%M<DCF(DZf)l-m7J)l>?m®in 
(B®m : S±A>hUCB-7001 ) 3 9 B* ftl. 3(i 
rai«5. (3) IC^TcfcotC, 0*©«fe'5^:7*h 
VT.^3 7 0 S«fflbfc7* h'JV^77^ffilC«t0, 

y;u- (B) HUta*. bmm^2oa©^i;b 
wjb&jbjst*. (4) (r*-r<fc5ic 1/7F1 

U)V9m®m (RWIB: S±A>hSCR-7001 ) 3 9 
R* ^m*L> 7*h7^^371S*fflLt7*hU 
V^57^ffit«t D K (R) BM»^ 
jg2 0 A©«^KR»IB*»riE-rs. Ml:, (5) (C* 
TJ;^(r, ^'J->ffl7^;u^fflfflJig (g»IB : *±a 
> hSSCG-7001 ) 3 9 G' ZmttV, 7* 3 7 

(G) Bi^S|5, BM»R^fi2 0 AO«ii-fcG»IBS 
»J*"T*. JW±©XSICJ;I9, B, G, R©§Bi^g)5tC 

(cf) mmfi-mfsv, b 
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(149) 

W^SteWfll (B4^bJ*tl:HP-1009) £Xtf>a-^- 
TiKll. 5tfm|*U 2 3 0° CcD^T— 7>T 1 R#P»1 

1/-^ h (M&ifoikM : CFPR-BKP) 5:7. tf >a-^-T?« 
1. 0-1. 5(iml«, 7°'J^-i7L, 
1 6 0ffBA»6CF|ltH&ILT, 3 6 5 nmcD«fi£ 
tifMMlO0OmJ/cm2 mitt*. B, G& 

M»3 4SE^g2 OA^SnSOT?, 2 3 0 ° C 
©^--7*>T1P#M#X b^-*>^-f3. MIC, SB 
SHftl8i2 2£PfifcLT < CFSS^fS. 
[0 2 2 5] H18 5I4. ±S2cO<fc5 iCLTSWU/tC 
F1S1 6 tTFTlSl 7*ftSD^to-&T^lSLfcat 
&/t*;K0»r®gn?<&-5. TFTS1S1 7 izti. b*;W 
>%LW£fk t LT, 1 3 ICX U y b 2 1 

^.nx*50> •t©±Kttsa[iBi^)8i 2 2 nx^ 
a. #i#^4oa, y-b««M^^>*jM&«si 

T&&„ aE3tt*t^Bttffi»ttt, BM34iB, 

Sfc, CFlSl6©^g2 0AiTFTHl 

[0 2 2 6] £t±lft^Lfcck^{C, ?g4 7£J£0!|Ttt, 
CFSSOKM >SSJ¥gTS5^g2 OAWBM 

0AWBM3 4<DMf8,Xmt>mmztS.Q, 37h^i 
i^^n. $gMS|S]it?, t fciS, »4 7^«S0«mJt. 
CFC0^IC«»#«&£ffl^T^-5^\ SiftSt*, # 

*. SB4 7HJ6WTfi, 3§jg2 0 A&tfBM3 4 

[0 2 2 7] H4 7HS£#ijT«, CF*1S(CBM < t*tC 

t ra*o*ffi-p^jett^j*-e-r_K b m &mjg?r s h^j 

018 6(1 *4 8*i6Wfc:fett-5CFSS© 
[0 2 2 8] IS 4 8£2&fl|tt, $=m\Zttfo?Z>ffltt\ZC 

f wig >& ata-r \z b m ic^is-r & m» \z <d & c f mm & 



m4arBMs?e3 8 i&Mffc-?z>. <&\z. w-mt\$^-f 

fc. mi 8 6 CO (1) IC^fck^tC, ITOH2^ 
KU ±fBC0Hfe^v ! ^UvX h 3 8 O^m^cDjf 
0fl*.«*£j2. 0(im~2. 5 /iral$t5. -€-©±Tir 

mmythrmm-r z>zt\z£ 0, 01 8 6© (2) 

BMS&S3 8 1 co±ICBMU>?X h 3 8 0 
fcA^M*»5nS. BM?§e3 8 1 t&MUiSX h 3 
8 0CDM*TBM£&-f,, 

[0 2 2 9] C©«J:5ft:CFS«tTFTa«*aSD^ 
*5-£T01 8 7 CD (1) Id^-f <fc O tzn*)l*m.>fe-t 
5. 018 7© (2) II (1) <D£MV>V\ffiftV>%u-k 
HT»0, BML^yXH3 8 0HTFTl«17l:^« 
LT-fe D , BM3S&3 8 1 tBMk^X h 3 8 0 COM* 
TS«PflC0^8££^LTt/>-5. T&fr^, BM5£jg3 
8 1 tBMI/yX H 3 8 0 J^X^— fr©at]££ifc Lt 

[0 2 3 0] J^_ht&lMLfcct5IC, ?g4 8*SS^JT«, 
BM5r/^->->^-rs^S^<xe^ffi^tc^^ 

N*^fflUTtfffi»7 , e{Cj;0A^->X>^-a:-riCBM 

g:-C*5g$g*\ y-COffl#€rf SCOT, S47H 

[0 2 3 1 ] 14 '8|&«0!lTCF»]|g*Sfcfc& 

E38 1 &*cO££BM£LTfUfflT50y£tB§rtS. 
0188(3. ^4 8*Jg^JIC*5ttSCF»«COSigI@ 
Srt&BJ'f&EIT&'K 018 9«fg4 8HJSMco/i^.;i/ 
^jg^^THT**. 018 8O (l) 

b m co tc c f ^sg $ 3 € m^ax 7t * s t a, t* m m L 
tm^m3 8 1 shirrs, (2) (c^-rj;5 

tC, ±fB<OS^¥S{b»flgS:Xtf>3-^-T^l. 5 
XimS^b, 2 3 0° CTlNfW^T, h^-^Lfc^, 
ITOll2W^t5. It, (3) \Z^?£v\Z. 
■XiSMUVXb (-^K7 7 — f-X httS:SC-181 
1) SriK)l. 0~1. 5«mMU yj^— 
h'J V^^-7^?£ICJ:0^2 0 ASMt?>. B, G 
Rt;R©CF»l|gS:3Jiatafc^je3 8 ltt, 
^^:SjiL^^lCO^?BM«^:LTfPffl■r•5. ^co^^lcb 
T^UcCFlSl 65TFTM1 6 £X^— 9" 4 
5 ^^UTaSD^-^-B-SdilCctO, 0 1 8 9<D£oU 

[0 2 3 2] SB4 7^Jfi«*»6, SB4 93IJ6^JT«, C 
F»]|i*a*iTBMS:»ri6-r-5W*SiWb/t*«. 
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*WP»D. lOOCFWgg. JUtKUCttBttMSBM 

[0233] 019 0 it. IS 5 0HJfi«fc*tt4CF» 
fiOSifiXS&KH'fSB'r&Q. 019 1tt*5O* 
Jfiffi|0^^;Ufl|jt&*-rHT*4. 0 1 9 OtC*-f 
tC> ^7XMl6±l:, R. G (S±A>htfc«:CR- 
7001, CG-7001) <D2&<DCFffim&Wm£. *MBg 
ftttj&JJg (*±A>httH:CB-7001) £7,h?>:3-*- 

^7XSffil6 0tIJ;O, 3 6 5 nm«$I 
^tfM^3 0 0mJ/cm2 Sftb. 

(*±A>htfc«:CD)TrS«L, 2 3 0° C©t- 
^■>T'lB#ffi#7, h^-^f*. ^©&. ITOR£$ 
lit. HfcffiiIElRmi*»J«-r*. Tttto-fe. R. Geo 

c f »»3&t»rt s nr if » tt B s 

©&-5S$#tC«R, GOCFWflBSJgfifcb&H.fcSKb 
T*»ttf, JS3t"r*i6JS©**«»{cttBl«Bl*«»j«S 

[0 2 3 4] 0191© (1) fC^T «fc 5 tC, iS^-T 3 
*S©*4;U7'f>3 1, 3 2©g&#-^. T F T COgU 
#lCBM£bTB#lli3 9 BA*J£fifc£ft5. ftfc, 01 

9 1® (2) It (1) <DA*®HflS£effi*UfcHT 
SO, 0*©<fc5tC, ^EPT*TCF«t££B (B» 
SI) 3 8 2©1i£, TFTIS17CD/U703 1, 

3 2©i|It2ft©a«£I£D£:bit£ll#V-v>(l)£iD 

So 

tO 2 3 5] SSI 5 0HJS«T?tt, -J&lCiSTt&ftWg, 

h, Bm%>R®m>G®m-c&z>tc 

»B«IB€rfk«lC»j«L.fc**, *7t««OSt^ <S§ft» 

(aaWtTtt— lRKB>R>G) WJBSffi^, HsUA? 
- > t * (C 7 5 -f * > h V - £ £ ffi* j$ -f * c t fc * 5» T 

[0236] 019 2 tt. ff§5 l3ISS0iJ©CFS1£©$| 

Sl60±lliII©BM3 4^1c£l 1 *-©±fcCF 
8tJ]g£^fi£b> ^-©XfCJglC I TOm&MtiLLT^tz. 
cniCttbT, !f§5 1^|JE^JT«, ITOR©±(CBM 
£*J£T£. £5 l£X0|IC«fr>TI2. CtlST-ffiiBJb 
fc*JB«i©J:'3t. «7XM1 6±lCCF«Mg3 9£ 



i&MLTfciK- #(C, lid I TOI 1 2 £fiJcR 
b, ^-©±©0*©gB#(Cig7tR3 8 3*»«-f*. #1 
Atf, ITOI12J-77^^LTO. UnigST, 
Ay^b, *-0±fc:S%ltJI&LTC r 40. Umg 
SfifcR-rS. SiC ilTtRJf ©XfCl/vT, h£J?$ 1. 

b, mytm<Drt9-><Dmt* m.m. x.y*->if, mm 

£fr^, 3 8 3 £^j£-f -5„ itftR 3 8 3(iCr 

T^tttTfeO- ITO|12ifflittI«^tl>t 

». Mfo±mz&ttz> i toii 2<D&m>iti&<-??>t 

I TORI 2^ii7tR3 8 3© 
*ftT*ntl ITOH2©Mi, 7--;ubT» 
I TORI 2 £C r KWjSRS-SHrtTBttbTfrS 

ii^Bj^ic^o, «cjtxe*«Bij«T?€r*cD-p, xaa* 

!KBMb-e#5. fox, j«BtS«*9J«T#. g«t>/h 

StCT*£3o 

[0237] 019 3H m 5 1 Mffli$\<DC FlS©f 
^J*^f0TfeS. 019 3© (1) T«, 3"3©C 

3 8 4£Jgfi£bfc±T\ I-TOII 2 tjg7ieR3 8 3 4 
JgfiKbT^-5. 019 3© (2) Tte. 019 0 TflttK 
Lit* 5 OHmktmmiZ. 2 0©CF«tJJg3 9R£3 
9G*#lSbfc«, BWflg&l. fjf 
ffi^ftb. a»LT¥fiftSffiS»«bfc. ton: I 
TORI 2tit7tR3 8 3 4^eKT^>o cnT'*n«, 

fcO. 3IK»R±*IC*tta I TORI 2©g*/i£{£< 

[0 2 3 8] &i5, jSt^RS 8 3©T©^SI3 8 4XIJ 

39Btix, sw©®^*fe«*si4ffiffl-rn«. it 

<fc0&R#*lrr*££rt*nJllTa*. SfC jSl7tR3 8 
3©T©J8Ig3 8 4Xit3 9 BiH, iSii*©{gU* 

&®m*mm?n\i, &d, 

[0 2 3 9] 01 930 (2) ©JgjlT&ntf , 

CF»Sg3 4B4^-r-SWflCA^->Zl>if-rS^ 

□ XhfcfiMTt^ 019 4«, !S5 lHS£0iJ©^ 

&HstzmytWi±\zx*— y-4 5«sns. :nc± 

[0 2 4 0] B195I1 |g 5 1 IIS£^J©^^J© C F 
S1S4^T0T'S-5o C©gSSS0iJ-ete. ^5 lUiSS^JIC 
43^T, ITOI1 2iCCr^lb, tO±l:l/yX 
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(151) 

lC<fctK CFMl 61eHb*pW >«$iJ^^<tLTi!)< 
*&«H4©?&g3 8 7*^^$n?>o ;i©<fc?ftCFM£ 
£l£fflLT\ Ell 9 6©<fc5&«^©A°*;i/#*gi£tt 

[0 2 4 1] m4 7^ffimt££T*WtWLTz£o\Z. CF 
SIS 1 6 T(i, CFI^MLfcl, 7W)V®mteZ 

<D^-mtm^m^x^M^mzi,rciik i tom©* 

il2^MLT^fc. LfrU Ig©fgBM:©;t#)l;: 

J6©H£}|-L&^fc©£ h7y3-h*l/©CF»Si 

t. #©=k?&P41I££i;&o 3-CF©F,fl©ffi#l;:fl.i 
MtSOT, I TO|&^7^'J >yUfc*^, 7. 
ny?(D-)3\ii\\zmi3'&tf$>Z>tztb, &CF<D¥iIftffi# 
TO^^(C#<©lCMLT, §CFfflr B 1©i* 
©ffi#t;:H I TOffit^sSlKtt^TLi;^. £©*:*> 

m&e>&ft\ztt^tc I TO«lt;:«¥iI&ffi#© I TOM 

[0 2 4 2] Z.<Dtz*b. CFStS±tC^jtSH(^K^^* 

Z?to3i-C<D?£\[z%ifamiZ<e;£tlT^Z>®M 
jffWffifr^CFlllCAOiitJ. AD&A,*MJtt 
^■'J^-^Srff oTfefiffitCgsD, ffi^Tfc^lCtUT 

\Z, &CFm<Dm\Z9 OAftt'OigftJl £|gttn«, £ 
niC£DI2ft)8l©^J©CFJf ^©AD&^«KltT£ 
Si^tC^S^ ^(Ci»H^T^^5 22lS£0<JTtt, §2ftlSI 

©sa © c f h ^© a o & m±.t s tc #> \z & c f m 
<Dm\zmwzffim$:$im£LTmmTz>o 

[0243] 02 5 4(1 $51 ^Jfi«©IE»W© C F 
*«©K^jSS*-rHTf**. (1) tt, by 73- 
MUCCFISTSO, RGB0#CFMM$ 

KtefcSffl© I TOBtl 2*»»fSSntlf>5. (2)© 
i5C. ^7tM/^Xh3 8 94i*n. (3) 

(4) <&J:3K:jS»fclR3 4©ffi#fc^iB3 9 Otf* 
ffi*f££n£. 35® 3 9 OH SBI2ftl8l©^:fiJI$lC«?§ 

»«. H*©»i^c»ite.nfcCFS««©^ig2 oa 

[0 2 4 4] K±, *5SW©*ftai*S«©/'«^;P«|jfi 
feOt>TR«Lfc*«, £©<£5&A*;HC)IUfcjS/B0iJ 
SiftW* S. 019 711 #58Hl©i£fia^SB£&ffl 
Ufc»fl©WT-*D. 01 9 8«£©©fin©8tBfc£5Sf 



019 8 \Z7fi-f <fc 5 ic, 1 0 0 (C 

li^^Bi i z\n%-vm.wvtz£o\zm.&ft 

<£ 4 U 5 £ t fc b 11 6# ft d°p IT1 5 £ t **T $ 3 . 

a^*;n o o©i5i:n «i i4t. «a 14 

-fZ>tztb<Dy-1 htfyfT. 1 1 3 #i£tt£ftTV>5. 

[0 2 4 5] 01 9 71C^-TJ;51C. ;KDSfp D p-eH * 
^7^'J->1 1 0©gE^[UtepItgtC^oT43D, ffl 

WTzZ. Z>7>-1 yT-tfWLWZtlTiSK). Z\(D7. . 

•f 7f O^I^ttlLTSIOf^ X^H t ITS* 

[0 2 4 6] #«9!©«a«Sg«££©J:'5fc»ffiK: 

ofcHi^DTufc. u^u ^mmzmmhtzmik 

ffltfK m? & Z. £ ti < JL X- Z> tz tb ZL © ct 3 & w\ V 
felt*. 01 9 7©<fc5&!SR a pTl;ia*Hffi©fti^©J! 

©Mg^giT$niiiifft^fv>fc», +»ica 

[0 2 4 7] rn*TttWUfc*JS«TH E^lSit 
LT4OO9 0 0 f oM©Sft5I«tit IT 2 O 

©9 o«-ro*&©a**<B*fc»wr*s«*«L<fc 

El6]^9 0° ro^©S^3 4 0©ffi«t^iiiLfc« 

^ ic a. ia ts^iS] ic -b jr vr e. n§ 

©t, esio*ift*t>rnfrK5ebTt>»»ciBiiatt^i; 

Will 04 6 £jK-r3gjgAt*->£H®K**U 
T019 9© (1) iC^-ri^t-iEgLfc^-a-. 

fe*f*[6jt±T*l6l*lC8 0° ^ 

±Ta&-5fei*> m^\,x^mn^->tm<D^(DXo\z 
ts.z>Thmzfflm\*±ct£\,\ 
[0248] zniznvx, mfaz 1 8 o° *e©s^ 

T*rtltK««Lt»»A«ptt*«*Rft»dfctt. 01 9 
9© (2) lC^f«t^lC, ^/t^->S:BSlcM«6© 
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(152) 

[0 2 4 9] -&\z. *38W©tSa**S«o»iixet: 
02 0 0 d^TJ:?^. Sfffl»Ig5 0h y 

- hnmm^xm 502, nf^jiiiiniR^xe 5 0 

3. ff»III5 0 4, §IIMI§5 0 5, 
^ll^BKie 5 0 6, fttfft^StTXg 5 0 8 ©IHTIt 

ton**, «*te©8Eie*#jS-r §©T'afentfil^«^ 
ffi2j&Xg 5 0 6 ©«T, ^ig^jbtXg 5 0 7 «tt»t-&. 
[0 2 5 0] 0201 «fc ^ fc. aB»riEI8tt, 

4^U^-?I15 12i. ^jE©«»S»-r«k'5»'» 
3t-r*^ie/t^->«Ji£X8 5 1 3i, 3se«n©«# 
^^tSISlS5 1 4t. «ofc^ie*«lfiK-r*# 

Xh^-?Xg2 1 5T?«J«Sn*. £ 1 SUfifllTBiW 

K «&-ftt#iB !*)©££&*> if T. 
[0 2 5 1 ] >lBli¥fttl/Ti*t»J*t*i 

'^cfcateHUxeTfrton***. nmzxv *j v&w 
)&-rz>m£\z\t, 0 2 0 0 nDinigMii 5 0 6 

tntfi^Wf, 5 0 7«&gifc:<fc*. 

^TSItfeTfS. I2 0 2H OJKWlT^jg./l^ 
->^KT5*ffi^tiT$5. EI2 0 2fC^-r<t 

JK6 0 4£jBj«U ^n^ratof«n^>^#/j;n-;i, 

6 0 3© mmz mjztz. ffim\*7-vt>7.u-)V6 0 

5, F£*n-;U6 0 6S^EPBiJXx-v J 6 0 2 tglb 

^>-y-6 0 7T7n->i7 7.n-;U6 0 5±(C?ST^n-5 
Wfu-Jie 0 6 fCi0 5l##«3tlT7^«y^ 

xn-;U6 0 5±tc^-tcSH$n, swanfc«ji& 

jg«dbKS6 0 4tcK^$n, a)S6 0 4©£igBtrte3^S 
nfc*«*«EJ»Uy--S?6 0 2±©Xffi6 0 9 KIE^S 

ns„ £©&, &j«fc£©8i8£fT 5. mzhU'hwt 

[0 2 5 2] JMC ITlS^iiD^totitt©, ffiji 

/t*;i^©«a©&A«is£tt9i-r*. His-cniwix 
FTSKsasD^to-a-fcft. «a&axt4*«. vai 

T FTJiOLCDIlt;H*«*<. ScJ*aA©«rffl*« 

*«& a©p# *x * * it \m < r * c t #s * nt ^ 



So 

[0253] I2 0 3H »fl-f >vx^>3 >£A^ 
®©fgj5££*T0T*&3. ^0DSI«©»Ulr»lttWJ4«»S 

6 15^giL, *JilK?SiOJE*>£6 1 4^S«cil£ 

6 1 8S8lt(U 6 2 OTttfi/t* 

;n o ort*«mLT«ft*«ftAsns<f a. iMP 
3&»6»msn*«fltt, 11^77^6 i 9 

[0254] mi njfi«T«. 0 1 8 ir^-r j: o \z, m 
g2 o«aiitt-r\ n*)i \ o o ©SjZIKWt tsJs&wz 
SoT^fc. ^(Dtctb, j&H©&AP l 0 2te, 5^E2 

o {csit/«c/i^;KD@3atcigit. snup i o 3«aAn 

K, 02 0 4(7) (1) Rtf (2) (C^-T«t5^, ^2 

T^*«^fctt, *soiiAPio2tt. $*m2o\zm 

■&13.rt*)HD&m\zmt. SM*P 1 0 3(JttAP 1 0 2 

s^(o]tcsiS/«t/i^;K7)atrRit, 0206 tc^-r «t 5 

1C> g^P 1 0 3liaAP 1 0 21AWtfz>nz><D£Ktt 
[0 2 5 5] ;iT, *ftCDaANffc^l?a*«SA-r* - 

t3&»*o. §5.mmATz>£mm*&&mz\-r. 
<»m&t.Wkwm$\Wk$:®.m^tzm'£;\z\$. m&mwmm 

JRSSfcfc5fc«>. -t©£STtt5WS©iIA&5SJi.T* 
<tv». ^(Dtctb. M.Mizni£$:mnVT&3k^\zV. H 
a^cDgB^^Yi^diT. mtS^igALT^^^ci^ 
tBLT^fc. LfrV> iSOftAP#ai:Hfg^ 

SSTIS, 0 2 0 7 J: 5 12U7" 

7>y^Vh'J^A3 4<D*"MH!lCDftAP 1 0 l#jfi(Cfc« 
®12 0S:|glt, ZKDW^TfcataOjBASrlftta-C** 

[0 2 5 6] ^n^T^BJUfci^tC. ^ea^ai*, 
AU y hft fO K^>f >jUI¥il:*Iti4VA>&itC« 
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02O8&, VA^©Ii/^jK'fel>, 2&©»*K 
1 6 £ 1 7 £iiiMBia]IR£»jSLfcSL -J5<D&mz± 
SSiUO tfmefl^©#USU*>*WJ8£^<:3a>© 
tt. -JCX^- 3-4 5. 1 0 1 

(Wt7 7l mmz^O. EffiSriStf 1 5 wm^tl 
J£*«D. #U'^I/^>^II7 0 OS+'tilTO. 5 
- 2 mra©«HT»l?§!6l: ±5**^fia«B» & « 

[0 2 5 8] #'JtfU*>*»117 0 0<D±Z2Z&it 

ttx, 02 1 1 \z7£-rm&wm<D&m®&<Dm$i®.&i 

•«0»R:*l>T, ffi*W9. 1X103 , 9. 1X1 
0 10, 9. 1x1 OH, 9. l x 1 0 12Q.©«^-©^fi 

^CDS*tcF^^-r«)l~6 0Hz©J^iS^I5HT(i. 3 

[0-2 5 9] H2 1 1 £B2 1 2«. 
«J*UT^*«JI*S3ebT. Ig*x*t9. 1X1O10. 
9. 1X1011, 9. 1 X 1 0 12Q.©*^-tC, — B.#ffl 
U £ £ tt*£ 1 t© Bf ffl T^ttf -5 A^^TEtiB 

@2i2H 021 

1©0. 2ms^T©^2rS£7CbT*-r. :n*6, 

[0 2 6 0] WWutA^, # 'J ">U 
«{I J: DfifcW 2 ~ 3 «fftTt4tWSI:44i ttfito 

*;WtT 1/1 0 0 0 S« TJtfiK*«*RSflE«Tr 4 - 
[0 2 6 1 ] &±©;i£d>£, #U91'*>JIMIMtt>ft 

jnwfiAasr^Ht-c 1/1000 KTK-rntf. a* 



^MzKfoXstzzv-ymz-tz&wttib*. sst. & 

[0262] ei±, K^-f >a«^aT*a©sifii*» 
sar*vA*s:©aEaa*M^;KZ)iij(s«t:o(,iTKw 

Ll^fJ-aT? 4 »«t5 V A3Er3$©«fl*jj^* 

[0263] 02 13I1 VASS©i^^;KDl* 
*B(££^-f0T£>3o 02 13lC*fJ:5tC, 2$©» 
«©±IC^fi£Lfc*@ 1 2 £ 1 3 ©Ps'JlCf&ilSr&Jt-rS 

s^Kiax-r * 2 tt©<ift}£ 1 1 £ 1 5 ^ests. £ 

S«l 2 £T*«1 3©7tf>y©*(^^l 8 0.° ftfc 
<=>ti\ ffltttRl 1 £ 1 5©KJRMllC*fLT4 5° fcfc-T 

£oiz Ltz v A^scotta^/t^^-c**. ^©gs 

tC&I^T, /^;U£#4#>8 0° £T'©$> £>!$> ■=> 
JlfcP#©^:3>h77. htt85i2 1 4(C, 8Pgf3iEt!j 

e>©^**^0° , 9 0° , 180°, 270° (D^ii 

[0264] 0216 tC*-T«fc 5 \Z. 0 5 5 fC^T <fc 5 
^g/1^->*^fi£$tl7i2tfc©^aS«9 1 t9 2 

[0 2 6 5] *tbiaA«, 8-4 1 9 2 6^ -t 

n*«5fe*0»aii:-r*»Bl¥9-2 9 4 5 5^SZ/# 
if8-2 5 9 8 7 2ff, 7bf>^KJ: t)Elfil»i<$ 
n«VA^fSC©jKa^gBfc*^T, {4ffiS7^;UA 

[0 2 6 6] £TF, U y h 

0 &mmkT'mfattm-?z>£ o \z btv a*^©«c 
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12 1 9 ^prnvrmmt^o 02 1 9\z^r^v\z, 

7-C»UAffi(*l7j|6]©B#T*£n x , n y . J*£7j1*]©JS 

ffimzn z tvtzm. *mwiz&^Tmm?z>{mm7 

■4 JUAT'te, n x , n y ^n z (ML. n x = n y — n 
[0267] H n x >n y =n z ©P^/^fiEOfi. 

n x , n y (^-p-fe^^^CD^lRjSrjiffltttliy^o d© 
*£fcten x >n y T»SA»e)X*|6lS:»fflttd:»#*. 
feffl^7^;i/A©lf ££d tt5i, d ©IE©— Witt? 
-Y;UAS®j§-r^)i<i:(CJ;D, ®fi;£ftfCR_s.= (n x 
-n y ) d©U3>x-->3 >££C3. £JU*. jE©-$|& 
ft7-i';i/AffliJ^T->3 ><h^ofc*-&(I«, mWS 

[0 2 6 8] n x =n y >n z ©H«#J«0fi:"3 

fifflg7^^AS. *WiHB«-Ctt 7>f JUAB<oa»^lRl 
K3tt¥WKA©-Ml«:£*r-r Steffi^? -f JUA t^K 
Z\<Dy J )\,&&m\Z€i<D-m&7 

W^ASSiB-rSZltlCtO, JP^TjfalCR d_= ( (n 
x +n y ) /2-n z ) dOU^f-va^SSW. 
ft(D-Mtt7^;UA0DU^T : -->3>t^ofe« 

[0 2 6 9] MIC, n x >n y >n z ©M^JsKOftO 
{ifBM7^;UA£, £g3fflgg& 2 MrtjEgfr-fSftfflg 
7>C JUA£:I^> £k&, Z. © 7 -UlA&mz 2W&7-< 
)l&tW&. Z(Dm^iZit. n x >n y T£3#"=,x7j 

<h, 7 4 frAWPvJjfiWV??— ->3>« (n x - 
n y ) d (fit. n x >n y ©B#) , 7 ^ ;UA©/f £7j 
[fiJOU^x— >3>« ( (n x +n y ) /2-n z ) d 

[0270] 02 2Oit #$S9J©» 5 2 USS^JW^S 
**SS©*J«**-rHTf»S. SS91t9 2©-# 
ocFS«oiftftnai!-r-5«fctt, 

jWBlfcSn, f&7j©TFT»£©?£ 
SfCffiTSfflCa. TFT$WU5^>^IftI 

tt. aaKlRl«»*<6¥Bi*JtJ:02fc*U. 18 0° C 

Tmi&.-f%z\£\zj:Qmw.mfamwi$,2nT^2>. m 
o. 05 5\zfK\stz$mK*->t)Wf8.znT^z>. 

[0 2 7 1 ] Sffi 9 1 t 9 2 itS 3. 5 «m©7, 

*S«»*t*XU. «cSA"*^i:bT^-&. 02 2 OIC 
*-r«fc5tC. Sf£5 2HJg0iJ©i8c l f|^g«te. £l©« 



ftSllfc, Sf§l©IE©-$ii]tt7^;UA9 4i:, 

2 ft©S« 91t'92t. jK 2 ©IE©- 
$dltt7^;PA9 4 £. fg2©fiB^1&l 5 t^* £©«#(:: 
EiSntUli. !(§1©IE©— ift7^^A9 4 

©affliWttm i (omxm 1 loKiRWitaxu, 812© 

IE©-iffltt7^;UA9 4 0>iIffi«ltt£ 2 ©«#« 1 5© 

[0 2 7 2] ^52 Sfe&SWCfc^T, $6 1 Rtffg 2 ©IE 
(D-itt7^;l'A9 40U^T— >3>Ro iRj £^ 
nt'nilOnmilfc*^©. ^=i>b^XhE6*l£ 
0 2 2 1 fc, 8WMBMI$£ttM££;af£i;s&ft«tt 
^02 2 2(C*-fo 02 1 7RtfH2 1 8£Jt«LTSU 

[0 2 7 3 ] Z.ZX\ 02 2O©M-e, sgi&tf!62 
©IE©— Wi47^;UA9 4©'J^x— ->3>Ro £Rl 

tt. Ro «tRj £Xfll£li\ rt*)V<Dft±. (4 5° 75 
&) , £± (13 5° 75<£) . £T (2 2 5° 7j&) . 
£T (3 15° ) IC*3^T> 3>h^7. hrtU OlCftS 

&4R() tRi ©j£«:iRTil8^*KiR^5 7&H2 2 

mL^rztt>T-$>%£!&t>n2>o 

[0 2 7 4] 02 1 4 5°, 13 5°, 2 

2 5°, 3 1 5° ©7jf£T> 3>h77 btftl 0\ZtzZ> 
^S«3 9° TabO, 02 2 3{Ci5UT, 3>h7X h 
^10l:a5^3 9° &±.£t£Z>RQ tR\ ©ffl^- 

0 2 2 3(c4ol>T, 3>h5X h*^l OtCTiSftg 
#3 9° EUitfc*©tt. Ro iRi T«TO*fl=***» 

[0275] Rj ^450 nm-Rfl , Ro - 2 5 0 n 
m^Rj ^R(| + 2 5 0 nra, OgRo S^O^R] 

HTaftS'*. IC'MXhftSO' ~9 0° ©lEHT 
|5)«iCR 0 tRj ©*ji*fr^*J6fclgm, 

[0276] 02 2 4 it, *^HJ©^5 3^ttMO«cA 

s^ge©*»j«£*-r0T-;&-5. ^5 2mmmtmt&z> 

©«, 2tt©SBl t*2©IE©-iW47-f ;UA9 4*«SB 
l©<H3t«l 1 t*S^*;KOMlcE«*n, 2ft©IE 
o-tttt7-r;i/A9 4ttaffl|***SVWCiSS£U. tSi© 
ffl3t«l 1 tCPlg-f £^2©IE©-tttt7^A©iIffl 
fA«^ 1 ©M^IS 1 1 ©!RJR«H:ieX-r S«t -5 CE«S 

[0 2 7 7 ] S§5 3HJ6«SJlCi5^T, tBl&^*2©IE 
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1 0 nrai 2 7 0 nmt Ufc«-&<D> *n>h77,hffi 
»6B2 2 5l:, 8HMMBlM$k:|gPI££ft<£i;££ft 
it^i2 2 6 KjjVT. 1212 1 7Rtf02 1 8 ttbKL 

[0 2 7 8] ff§5 2HM0!l£:ra«fc. 0 2 2 4 ©Jgjijc 

->3>R 0 tRj *a*^SKSEflSS-&Ta**HtfcPI 
tfcM*S02 2 7l:*t. 12 2 7T*$nfc^tt 
H 02 2 3 tHi;T7*0, 3>h?X h*U 0\ZtH 

»*. ZtlfrZ, 3>h5X 0tC&-g>ftKa*3 9 

0 £U:£fc*©tt» RO iRl THTCiff^ifc^n 

[0 2 7 9] 

2 Ro - 1 7 0 nragR] ^2Rj + 2 8 0 nm> 

R'l ^-Ro /2 + 8 0 0 nm, O^RoRtfO^Ri 
^5 3^i£t?iJT : b^^-tr;KDU^5 :; -->3>An 

-9 0° ©(BH'TlEftS-erTt), ±iZ(D$iPrt&t> bft 

[0280] 12 2 8(1 *f69J(DSi 5 4^fflMle>ttl& 
S^8S©1ifi££^T0T$>3., 3S5 2#Mfi0y£8&* 

©tt, *ft/i*;u£8i©fi}£«i 1 ©dmcss 1 ©n© 

-itt7^M9 5$, ^ffi/1^;U<t^2©ffi^tRl 5 

©Micse 2 ©fto-«tt7^ ;pa 9 5 &a«-r*&T* 

So 

[0 2 8 1] J6 5 4*IMJfcfcHT, SB 5 2%jtM£pq 
i2 2 8©»s£T, IBlX^*2CDft«D— 
-Y;i/A9 5©JJ27jft© l J7x— ->3 >Ro ^Ri S3 
*^£fc«{tSltT«afcte£W'<fct§*SB2 2 9 tC 
^t. HI 2 2 9T^$tlfc#tttt, 02 2 3 <t|H|CT<& 

0. 3>b7X hrtU OJC^ci^SSRo iRl 

5^b^l 0JCfc5ftflWt3 9° &±ttt*<D\t* RO 

[0282] Ro +Rj ^5 0 0 nm 

An ■ dSUfflW^iefflT^bS-e:, An • d £*ig£ 
f*©±IS«!:©H«£M"<fc. -^©^*S:I2I2 3 OICtk 
To ^n«tD, ^S-fe;KOAn • d^R^fT^t. # 

1. 7 XR LC + 5 0 nmKTTft*. 

[0 2 8 3] £©&mJ3>b77; MC|1IT-5«f 

Lit. a>hy* bom-Stmrnz, gl2 2 8CDM 
T% m&tf«2©ft©-«tt:7-r;PA9 5©J#$7Jft 



KWEIE*£i;4fc!t£#«>. Ro £Ri Otfff±Tf* 
ffli»i» r 77tUfc©*<BI2 31T'Jb5. 02 1 8TB« 
Efc££i;-5:fcgte5 2° T*&5. 02 3 1 iC:fct,>TPg 
HS^a^i;-^**^ 2" EJLt£fc4Ro tR] ©& 

H2 3 1K*5tvr, ttMSC«t£i;«Alt^ 
5 2° J^±£&6©te. R 0 tRj fctn>T#:©*fra* 

[0 2 8 4] Ro +Rj ^3 4 5 nm 

MtJKSU^f-ya >An • d^fflWft* 
itfftSt, A n • d £«a&#©±IB£:©Hff£W 
^fc„ ^*&i2 3 2l;St„ 
©±Ktt, «iHr;U©An • dK«fc6-ffcS»i— Stf* 

o, #&ffl^7^;UA©'j^x— >3 >©fa©«ii^# 

«3 5 0 nmBimii. 
[0 2 8 5] n>h7Xh*U 0t/iSMB5 0° 

©An • d!l7^Tfc#mt, WSLiamy 4 )VJ*<D 
UJ'f— >3>ffl»H 3 0 nm£A±2 7 0 nmJJTFT 

y-fXh^S, 0° d^9 

o° omm-c&itzitTmmizm^itmm. mm&mz 

[0 2 8 6] m 5 5 HJSWl 02 2 8 ©fg 5 4 

o«sass«o*j«^isuT, 81 1 Stffg 2 ©£©- 

«H47-r;WA9 5©— **|»lifct)OT?**. $55^ 
SSWCiJt^T, lft©ft©-|Wt7^;|/A9 5©iJ^T 
-V3>£2 0 0 nmilfcl^C, ^3>h^X hffl 
^S02 3 3(C< 8£RUBMI3£lttmKC*<£i;££ft 
1S*££0 2 3 4lC^To 0 2 1 7 2&tf0 2 1 8 tJt«b 

n. «fti#tt3&«*«{cijk#anfc. 3>h77h 

^Wtfc^, |g5 4Hj&£0iJ©ft© 1 «M47W;UA©'J 

^x— >3 >©fptcffi^-r^ , J7^-->3 >£*-fs 1 
ft ©ft © i Witt 7 ;p a * ^ffl f n« a c t o 

[0 2 8 7] |g5 6^%W^e>SS5 8HSS^J«. IE© 1 
Wltt7 -r ^A tft© 1 ;pa Sffi^-^fe-B-T^ffl 

MI5 6^JS0iJ^efl5 8HJfi«K3S-r*fiK*«3&*J&< 
$>Z>Zttfftfr?rz. 12 3 5(1 *K«©SB5 6^Sg 

iSaioit «S-/^;Ui:JBioaiJttfii iowcs 
«Sn&M!l ©IE© lffitt7'^;i<A9 4©f^feD(Cft© 

[0 2 8 8] IS 5 6#Wfi«f:fe^T. IE©-tttt7^JU 
A9 4©7^;PAffil*I73(R]© , J7x-->3 >Ro $15 
Onm, ft©-Wltt7'w;i/A9 5 ©J^S7j[6]© U 
V3 >Ri $ 1 5 0 nmtL&S&ffl. ^|n> h^T. h 
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£§M«£0 2 3 7 fcjRT. 0217 Rtf B 2 1 8 tJtfSi 

n. tut. 

[0 2 8 9] SB 5 6HXMTt>. 3>h^7, RCOt^T 

0 2 3 8 fc^-r. 02 3 8ii^nfcrt§(t 11223 

02 3 9«. #589§©J8 5 7 £ltt«J©* 
fl*^S*0«^**"rEIT*S. ff§5 2*JS0iJ£:H& 
SOte. JSS/1^;Wt^ 1 CDti^K 1 lOWlC IE©1 
*fitt7^;i/A9 4 2:SBMU. d©IE© 1 Witt 7^ ;i/A 9 
4iIl®I3t«l 10P s 1tC(Cft©lfftt47^;i/A9 5 
£E«Lfcj£T*5. IE©-ttt£:7^;i/A9 4©«ffltt 
ttiB 1 o«3t* l l ©©JRMbieEx-f £ «t 5 tclBB^n 

£>«,• 

[0290] ^5 7mmmizis^x, m<o-wt74fr 

A9 4<D7^;UAffirt^f6]CDiJ^T ? -V3 >Ro £5 0 
niru ft©— Mltt?^ ;kZx 9 5 ©JP£7jft© U -> 
3>Rj i£2OOnm<!:Wc«^0, §3>h7^M 

nm*m2 4 i ir^-r. 02 1 imsm'2 1 8 tJttfct 

[0 2 9 1 ] SI 5 7mMMT'%, n> h^X MCOUT 

EI2 4 2(C^-r. 02 4 2 te7S£ftfcf*J^te, 02 2 3 
tUflCTSS. 024311 *%W<DW, 5 8 HSS0iJ©M 

5©«. ^a/^ji/i® i <Dii?tsi 1 orate. t©l 

itt7-f^A9 5*EiU eoft0 1ttft7^;UA9 
5tHOfi)tSl 10W(CiCjE0 1fAtt7^;i/A9 4 
£BB»L£*T&£. JEO-Wtt7^JVA9 4 0atgtt 
ttJB 1 1 1 ©KiRlflKffiX'rs «fc 5 (cSHS^n 

[0 2 9 2] 15 Smmm\Z^X. iEO-flltt:^^ 
A9 4©7^MI^fflU^f-/3>Ri £15 
Onm. ft©— itt7^^A9 5 ©/S$7j|S)© D ^x- 
->a>R 0 £15 0 nmtLmc fa>F5Xh 

aiS£02 4 4(c, 8Hmeibi^ici«ns4E^i;-&% 
fimm&m 245 c^r. 0217 &z>*0 2 1 8 1 Jtui 

[0 2 9 3] $5 8*^jTfe, 3>hyX MetH>T 
02 4 6(C^T. 02 4 6te^$ttfcF*)§«, 02 2 3 



5©lt *«/X*;ktfB 1 ©i@ft1£ 1 1 ora»C ffi|*|77 
ft©Bt»T*£n x . n y , /P37j-ft©fi#T*£ n z tL 
fcflfte, n x . n y Sn z ©M«£Wrs{fltfB£7^;i/ 
A9 6£ffiSb. «gAt*^£S6 2©ffi3&|Rl 5 0fflO 
IE©1 Wltt7w;i/A9 4»nil^j5tT*li. 

i7^^A9 6 0xti!i^io<i7 1 d«i 1 ©ftJRMCiff 

[0 2 9 4] H5 9*Jg^Jt*3^T, tefflM? ;UA 9 
60xtt£JIffi$|i. -f&:b*,n x >n y £ U ;UA 
ffil^TjfRlOU $"t— ->a >R XZ £ 5 5 nm. JJ$7jfn]© 
U ^r— >3 >RyzS 1 9 0 nmtLfci^®, m^> 
h7X hffiH£0 2 4 8K, 8PgHKil)B#lcpgilJ^g^ 
£i;-5«£M«£B2 4 9{C^f. 02 17&DC0 2 1 
8 <tJt«LT9§ 5 £, ^^3>h5X h*^#e, 

[0 2 9 5] CdT, Rxz= (n x -n z ) d, Ryz = 
(n y -n z ) d tfitS. S§5 9j|JfiWTfea>h 
7 7, htt>VJTRxztRYZ*SS2fSK3Eft;Sl*T«ja 

5 0(e^-r. 0 2 5 0 (e^£tlfcft$te, Ro <hRi 

6ffl^b, 3>h5XhAtl0l:^IA?39 c 
£U:£fc*Ott. Rxz-tRYZ^^^^TO^dWc 

[0 2 9 6] Rxz- 2 5 0 nm^R Y z^RxZ+ 1 5 0 n 
m, Ryz^-Rxz+ 1 0 0 0 nm, O^Ryz, O^RXZ 
fiffiM7-C^A9 6 Officio]© U^x— ->3 >£R 
0 , JSS^lSjOU^x— ->a >£Rj it5i, 
RO = (n x -n y ) d=R X z~Ryz - (n x 
y ©£#) 

RO = (n y -n x ) d=R YZ -Rxz - (n y 
x ©it) 

R] = ( (n x +n y ) /2-n z ) d= (Rxz + 
Ryz) /2 

OH«**j*Di-pfc», R X z. RyzteM1-^>«3i^#« 
UT<d&? eti-5. 

[0297] Ro^250nm. R j 0 0 nm 
T^tt?*,. Brt TjlfrOU^-yg > rt*2 5 0 nmj^ 
T. 7j [p]0 U g £n v g > 3&t 5 0 0 nm&TT, 2 

U^f->3>An • d&ifflWfillTlftSt, A 
n • d£*3fc#©±IB£©W«*»|'«fc«8*, rBl*J7j 
[6]OU^x->'3>0«ji^«, ifatMAn • d 
tej;e»-rte^te2 5 o nmfilTT*4:i:Wofc. 
-73, H^77lS]©ffiffi^©*ji*frtif^a-t!:;U©An • 
dtett^-fS. MtMAn • d iJP$77'(nl© , J 
-->3 >©«3i$BH©±^i©ra^£^^7c:«gm£0 2 
5i(e^-r„ eniO, J*3*ifto>j^7 f — >a >©S 
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XR LC + 5 0 nmJ£TFT*-5o 

[0 2 9 8] i2 4 7®i^T, niSk/^)V<D— 

#©fflX«Wffil©jg 1 ©fflftS 1 1 Xfcm 2 ©flS3tffi 1 
5 t©f|0'>fe< tfe-*l:ftffli7-f 6 

Mfflf7^;PA9 6fflI^|S]©'J^T—/3 
>/i^n-en2 5 0 nmJWTT, 10Mffii7^M 
9 6(DJf$7jI^]CDU5'5 f -V3>©Sl*U. 7XR LC + 
5 0 nm«TT*S*£#*k»*fl=T*a££##*>-3 

[0 2 9 9] 'M^hftSO' ~9 0° ©«H"C 

e>fcj&*ofc. 7^fM9 6tLTH IE©— 
tttt7^;UA (n x >n y =n z ) , ft«-itt7>f^ 
A (n x = n y >n z ) , ~ Wtt 7 a )V A (n x >n y 

>n z ) *i%x^n, *©^Tn*»*j|ia*s^tt"€-n 

[0 3 0 0] El±.'«a/'<*;]/£ttjA?£2tt®£K0 
*atfttffi-r*ffl!t:3J!iB5iJ*KitTiB*rtTiBl6]»td-r* 

**, ffi**»BI*«tt©XU >y hTEiSj»*IT-&«^>bra 

IT5 7^M (TAC7^M) ^ttSUi'f-y 
a > 0SS#[ai©ffiffigjG«iI#*$)5 0 nm) tt#3S9l© 
fifflll7>f^AA«tt5UJ'T->3 >tMLTto 

[0 3 0 1] Ttttot* TAC7^;UAIC*^Bi3T'©^ 

C7-r ;PA*»*5sw©aiia-r^#ffl[ffiS7 a ^a t ft« 

.[0 3 0 2] fiU:, *»W*TFTS!*ft**SjlKa 

fflbfcmfi«sttwufc*«. *^aj«^n^n©^s^ 

WSt Itftffl £tt3MO S - F E T755t©L C D^, 

vur3>$r^ffl-r?>fe©i^u-> i Ja>^^ffl-r?)^7j 

SCilfflnJtgT&So j§i§g©LCDfc*ttT?fc<. 
5lti J f>7'7X'77 Kl^>yy> ^©LCD trfeaSfflpr^ 

[0 3 0 3] 

[3S"JH©2«KJ «*©TNSLCDtt«fttfiHJ&*»5<, 



*», *56?8*3iffl-rntfcn&©raia*j»ftb, ips 

l!LCD©«ft1ftt€r^r-r*t*fCTNS!LCDS:a< 

js^riiS©L cD^niTts. L^t>. -?-*ven©a 

Vfrb. fi£3fe©TNS!*»I P 
S STiJJgTfto 7 tf > ^Ig t , 7 1' >^«jfc#X 

ajWFRfcft-B. £n5©ie«:eGFFS££i;*iaH 
[0 3 0 4] Mic, iraufcJ:5ft&fmifflS:7^;i/ 

[0ffi©fgW<£lft0J] 

[mi] TNSLCD©^*;nnjftt»fpjgasBiwr 

[02] TNSLCD©fi»ftK«t*ia«l©*{t*ittlfl 
[03] IPSSLCD«R«t5BT*4. 

[04] i psmLCD*&i£Ltcm.m\z&rtz>mmm 
©««£*-t0-e&s,, 

[05] I PSSLCDfc:m**KWElE«*£3jVfH 

[0 6] I PSSLCDfc*tt.5»»|©gfl;£PBHRte 

[0 7] V A (Vertically al igned) ttt*:<DmM 

[0 8] 7tf>yffla©»WBT?**. 
[0 9] *5EW©Sl!S:»Wr*HT?**. 
[010] ^jBK:J:*Sl6l©^J«*KWrsHT**. 
[011] ^fi©Jgtt0tH&*-rHTf»S. 

[012] *5fiw©j(taEip]*^-r*^s:*^-raT? 

[013] sBi^j(i«©*a^^;p©^flc«jas:*-rH 

[014] seiuMwc/^^fciesjK-rBT**. 
[015] jBi^jfiw©^ie^^->s*-rigT»*. 
[0i6] jBi^ifi«fc*tt*«ia"fB5©^je/^^->* 

[017] »lHflfi«JCfilt*^*;P»riSHT»S. 
[018] SBH8Jfi«©A*;u©«aaAP©E«&* 
"f 0T-*£„ 

[019] *i*jfi«©^ia»«©*«i«s*-rH-c* 

So 

[020] SB 1 **WT0*»att**-rHT*S. 
[02 1] 3Bl*Jfi«T©**iSflE**-rH-C*S. 
[02 2] »lSHKMT<D«A«tt«^-rBT««. 
[02 3] JBlSOI[«T!OaA»tt**"rHT*6. 
[02 4] SBl|^Jfi«T©«fl«fttS*THT»5. 
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[025] k i *wn;ffi«87^ w**fl! ufct* 

[02 6] m&JfiHT&ffl3£7>r;WA£«!fflUfc*£ 

[027] ^je«»T©«Bn3t©5s**'gttwraHT» 
a. 

[02 8] «l^tt«T^e©MSS:^tS-&fcl^©a 

[02 9] »l**«T$aE0*a**ft;;£ttfcl&0:3 
>h^7> h©^-fb£^T0T"&-2>„ 

[030] *in«i«n?o^ie©i«ste«!8©aa* 
©h5«£^T0t£>&. 

[03 1] SBl^afi«-e©^jE©jfi5$t«ttf8©»ii* 
©M^jfrf 0T&S, 
[03 2] »lHMl«Tfl!)»SC!)]«afc3>h5XhJt 

[03 3] SB2HJ(g«0^ie^^->S*-rHT?»S. 
[03 4] £3&ttffl0^/^->&i%'9"HTft«. 
[03 5] JB3**«©SSB^^->fiD«©«**-rH 

[03 6] 3$B±T©«ft$^©iBlR]&jrreiT*S. 
[03 7] 3B4^«g«o^ig»tt**-rHTft«. 
[03 8] *5mfi«©^*;H(|jfi*^-rHT**. 
[03 9] fg5^Jfi«©B**«/^^->S«-rB|-P» 
«. 

[040] x u y h««»fc*^*Eift»*0«**-r 

0T&&. 

[0 4 1 ] ^5*^JT©^e<!:XU y h»fc*stt« K 

[04 2] SB6!fctt«T©^S£««©*iJy 

[04 3] jileltllMTO&B&X'J y hmz&WZ, H 

[044] $%6nffiM<Dm£ki&*mw\z&vzmm®<D 

5 F®0£jj^"0T&5. 
[04 5] SB6^as«©H*««^3'->*^-rHT» 

5. 

[04 6] £6&K0!l©BS3B©VF9Br?&2>. 
[04 7] *6|fcffl^T©aft«rte*;St"BT*S. 
[04 8] *6§*^«T©8fc*H4*3jtrB-e*-&. 

[049] m6nmm<D®mnmK?-><D$zi&M&7x 

f0T*-5o 

[05 0] *lB^(Di7l»j0i$iSy^->ii 

3££^-f0T&<5. 

[05 1] #5B"M©m8|g$^©i£||^giSt:::j3tt5 
H^gB© J F®0£*-r0T*-5. 

[052] &8mffiM(Dmm&<Dmffim-v$>z. 

[05 3] IB8||JfiffiHC*tt*TFTS«©»^j*S 

i&aJl-f 50T&5. 

[05 4] m8Hlfi«t*Jtt4TFT*«©»^ffi* 



[05 5] #580i©5S9^iS0!|©&jg/1*->£*-rB 
[05 6] ^9^SS«sj©ia*gB©¥®0T$)-5 o 

[057] %9mmw(D$zw<i5>-><D^Mm$:*-rm 

[05 8] tilyyT©»»i*0«fSStBTft 
[05 9] ^^-tf^lcJBlfta*fc*«!ftffl^*»^©BI 

[06 o] ^y^fcJBttS*fc»fi*ffl^*»^k:*' 

ttSttffiXy v ! a5©gB|6]^*T0T$>-5o 
[06 1] 5?^-tf^KJBttS-B-fc^ie*ffl^-5»^^*S 

[06 2] >?2^y^fcBffla-&fcglSjg£m>S»£C*S 

[06 3] #^©311 0ilMOl«S^tiT 

[06 4] ^1 0^ffiWfc*tt*£ie5?J/^->&*T 
0T&5. 

[06 5] ^1 0|fc»*Jfcfcl**#»»#©«MfflHTa 

[06 6] i%ftm<Dmmz < j:z>Gi\i>ii5ft<Dmit&mw? 
[06 7] mi o^«fi«©ie»«s^-raT?»a. 

[06 8] ait^ly^tJ&gfflHffSjptBT?* 
[06 9] ISl/Wy vtfi*©!5«*ft0TJB 

[070] B*«©^ie©a*ui>E9ij*^-rHT* 

o 

[07 1] 1 lHJS«HC45ttSlliE/l^-> 

[07 2] B**K^aHK©ggje*Kttfc09S^-rH-P 

[07 3] #5891©* 1 2*M^J(I*5^§^A'^-> 
£*T0T&-S>. 
[07 4] mi 2£ifcM©*»fl|fc3RT0T?»S. 
[07 5] mi 2HJfi«©«»««r*-rHT»S. 
[07 6] #$8gj©»l 3HfiS«tC*5^S^S/1iS'-> 

[07 7] m3Hig^J©»fffi0T*^>. 

[07 8] »»««©ftUHi««*jg£j*-rHTfc*. 

[07 9] *^BJ©mi 4HJg^J©^/137->i;CS 

[08 0] mi 4Hiisw©«»«**-rHT**. 
[08 1] mi 4ss««©x»«£srrHT**. 
[082] mi 4*jfi«©«»«&^-rHT**. 

[08 3] *^BJ©mi 5^*g0iJ©^/1^->^^T 
0T&-5. 
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[gi8 4] mi bmmmz&vzwukomfo&it&wiw 
T*0Tft*. 

[08 5] mi 5Hjfiwzr©aft»tt**-rHT**. 
[gf8 6] mi 5Hi«WT©*ram©f&5ias;ftz;jt« 

©fc»©TN;fr£©4>WWJ£«aflE£jS-tBT**. 

[08 7] movA^rao^MUflDefltafttwrHT 
ft*. 

[08 8] mi 5*fcW©«»B/'t*->0*»M«5«-r 
0Tft*„ 

[08 9] mi stmm<nttn9-ynimm*Wi't 

0Tft*. 

[090] mi 5isjigfif!io^ie^^->ci3E®«*s"r 

HTft*. 

[09 1] mi b%mm<Dmw^-y(D^wM^t 

0Tft*„ 

[09 2] #5gHj3(Dm 1 6HM«<0^ig«jSS^"rHT 

ft*, 

[09 3] mi 6»j®^ig/^->*if@T* 

*o 

[09 4] #SS§H©SSl 7HSS0iJ<75M*;Miit£*T0 
Tft* 0 

[09 5] #569!©»i 8*^jcD/^;u^ig^^-r0 

Tft*„ 

[09 6] *^aj©mi 9*5g^j©/^;^)g^*-r0 

T*ft*o 

[09 7] #369i©m2 O*^(ZV1*;M»&£*T0 

Tft*„ 

[09 8] m2 osfeM«©£»w©^*/p«jft£3i*-rei 

Tft*„ 

[099] m2 on««©3e»ffio/x*;niijg*^rBi 

Tft*» 

[010 0] 12 o^«s«©«»«o^^;p«ji«:*-r 

0Tft* o 

[0101] *%w<nm,2 l^mmo/^mm^-r 

0Tft*. 

[010 2] £jg£Wf */**;wWffiB£ffl*am;:«fc 
*62ft#iiK©^#£^T0T*ft*. 

[010 3] *SffflS2 2^««iO/UJHI**T 
0Tft*. 

[010 4] #5693©* 2 3H!fi«©/i*;p«ji**-r 
0Tft*o 

[010 5] *£W©»2 4£K«©/-<*^«jft*jjtr 
0Tft*„ 

[0106] m2 Atkmrnvmrnzfomvit^mn*- 

>Sr^T0Tft*„ 

[010 7] *56WOfB2 5HJfi«©^*;H»jfi**T 
0Tft*. 

[0108] &graiBij£*iiis©w«&£*jrt4/t* 
[0109] a&M*&ft«aftoNflieji%-rHT& 



*„ 

[0110] 0&ieWI*iS)fl*©Hft**-f0Tfc*. 
[01 1 1] m2 5 3IJfi«©Mf^KaotJliflHT»4. 
[0112] *5EWOSB2 6S6M«©/^;HiS*t 
0Tft*, 

[HI 1 3] JB2 6||Jfi«©^*;K0«ft1$tt**-ria 
Tft*o 

[01 14] iiS©?^S/ , ?^->S:^T0T 1 ft*o 
[0115] «ft©3t*a*tt©**»«**-rB"C* 
*« 

[0116] #3SSI!©£2 7HIM9©»S/t*->fc* 
T 0Tft*. 

• [0117] BJ*«EEi383a*©Mff©l5ieWKfc«J:S 

[0118] *589!©SS2 8^ifi«©3&igAt*->£S 
TBTft*. 

[0119] *8S9i©S6 2 9*««©gftB^^->ft* 
-f0Tft*„ 

[0 1 2 0 ] m 2 9 ^««OH#«jfi*^-rHT*«. 
[012 1] #5S9i©S§3 OHSfi^J©^@^«?r*-r0 
Tft*. - 

[012 2] ggig©BS££{fc$i*-&iS©Sia*©Sgft; 
0T-ft*. 

[012 3] Hig©i«£ £^{fc £1££II#© 3 >|^X h 

©^{b^*-r0Tft*. 

[0124] ^mnnz t&ftm<Dmmm<Dm&z*-r 

' 0Tft*o 

[012 5] g5ig©»S4:gltt»©aia*©M«&*-r 
0Tft*. 

[0126] m3 oii«s«©as»w**-rHT»*. 

[012 7] #»9I©*3 lS«WO^gf«^t0 
Tft*„ 

[0128] VAJ itOKia/WKOy'f 7 hft t*l 
»©J¥£©M#£*-r0Tft*. 
[012 9] VAK©«i/t^JKD6S^OWS 

[0130] vA*sc©*a^*;i/©ftjftsaiispa:* 

H© U *x-:>3 > A n d ©Hie&£5Vr0Tft*<, 

[013 1] effl#MVA#5S©ttftA<*;W©|l!]|«£:* 
«rj££©Ht&£*-fHT?*<&. 

[0132] em&«vA#5£©Mw*;L'©mR&M 
[0133] *5iBj©m 3 2 #is£0y©/i*;M?§jg£^ir 

0T*ft*„ 

[013 4] m3 2tlM©»«ijO/^^iig$*t 
0T'ft*» 

[0135] *^Bjrom 3 3 H;5g0tj©T F TS«©Sig 
2r^-T0Tft*. 

[0136] m3 3**«©ftiB^a'->**rHT* 
*. 
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[0137] *%w<Dm3 4-£mm<Dn*)iffim*7]k-? 

[HI 3 8] JB3 4*Jfi«0^ie^^->**fBIT* 
5. 

[013 9] *»9I©*3 5HJfc«CDTFTa;iR©Sf£ 

[014 0] SB 3 5*JfiWO«Jg«OTFTaffi©*ii- 

[014 1] *$89!©i83 6|fcB6«©TFT««©««s 

[0142] *ffi±©R*ttfc«k*raH*R9J-r*B-C 

[014 3] #589!©* 3 7H#£0<J©^ig8ijg£*T0 

[014 4] SB 3 7H«5fi»J©^iBO»^ffi*^-rB|-C 

[014 5] #JgBJ©SB3 8^«W.©^|fi«ji**-rH 

[0146] j»j*KJ:*«a!iS»ttO*fl:*«"rHT* 
5. 

[0147] j^S*fc.k*l^;*h©»iBJ§MK0*fl; 

£*-T0t&3. 

[014 8] BM£l'VXha>mVaBVt<DM*mTm 

[014 9] %&a©*?£BfflK©ftftlCiIf*3nMi 
Sr*T0T$>-5). 
[015 0] *369i©»3 9£ttBfl©*ftBH{£&&®-~ 

m t m& s nfc ?j=ig * w-r 0 t & & . 

[H 1 5 1 3 SB 3 9^««©&ig«re#ft©«l©«£3R 
tHT»5. 

[015 2] SB 3 9?t;KM©^afP£&©ffi©Me* 

[0153] i^^t. h«o«n*»3tfc«k*atR**-r^ 

[015 4] £3 9?HfiM©&eafftft&©ffi©Meii% 

[01 5 5] SB 3 9HI6fl©&jg«f£#i*©te©«fcjK 

[01 5 6] SB 3 9ltlK0!©&8BfftMfc©tt©Me* 
T0Tab?>o 

[015 7] SB 3 9*ltffl©^K4E&&©tt©M£* 
[0158] 01 57 0*fltO«*jEflS*#fc»"rHT 
[015 9] SB 3 9 3IMW©£ig«f£#ii!©«l©tt£* 
[0160] Zfyy?-? MJ?7SWt5«*W©^* 

[0161] #5gBJ3©S84 o*it«©^*;n*jfi**-r 



[016 2] SB4 OH10!l©^EAi'->SSt8TJ 
5. 

[016 3] *£H©$64 lswtwwiat/t^-^ C7 

77?7hU?7) 5*tlT**5. 
[016 4] SB 4 l^«««DKIH"e*4. 
[016 5] #58H©»4 a^JfiWCHSKi^jB/^- 

[016 6] !J-feRW-fca3l6©/X*;H»|Jfi*«r 
0T*&5. 

[016 7] #5693 ©US 4 3mn&t£ : Z<D&MM<DA* 

[01 6 8] SB 4 3 2a6M©£»M©/^*;M»ift£*T 
0T&5. 

[016 9] SB 4 3*ttw©*»«©^*;u«ifi*«-r 

0Tfc5. 

[0170] *mw<D%4 4mmm<om^^jv(Dni¥ 
[017 1] jB4 4 *m«c*tt»^^— 
[0172] w,4 A'mmm^m^n^Mz^n^x^- 

0T-a&-S>„ 

[017 3] ^jgK<*>®«g££#fc-&-5fc©©Ss 

[0174] ^jec-f*>»#is6**j#fc**fc«>©fls 
so&»©te^se£^-r0Tfc-5. 

[017 5] *^B^coSB4 5*M^J©CFS«©liia<& 

[017 6] #sbw©*4 enjewo^^^its^-r 

0T&-5„ 

[0177] S84 6mMM<D&BmocFmwL<Dmm& 
*-r0T*-5„ 

[017 8] SB 4 6HiS«aj©^^J©CF»«©te©« 

[017 9] SB 4 6 HiS0B©3E»«©CF *«©«!©« 

[018 0] %4 6nMM<D&MM<DCFm&(Dm<Dffi 

[018 1] SB 4 6^M^J©g»#U©CF*ffi©fl!l©» 

[018 2] SB 4 6^J6W©£»W©CF*lfi©fli©« 
it^J^^1"0T»*5„ 
[018 3] *5!BJ(7)^4 7£jfi09©CF»K©^)B • 

[018 4] SB4 7*M5fl|©CFS«©£ig • BMffi^lc 

[018 5] SB 4 7lWlc/U;HS?^t0Ta& 

[018 6] *ISBJ(7)^4 8HlE«l©CFXfi©BMS 
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[018 7] Wi4 8'MMM<D^*)Vffi&Z*-fmT*$> 
5. 

[018 8] *55M«OSS4 9Hlfi«©CFS«©»fP* 
feSr^T0T£5. 

[0189] !g4 9^»«©/^*;W*3g**-rHT» 
S. 

[019 0] *I8W«0»5 0*«SWOCFS«<OKf^* 
&2r*-r0T*^) = 

[019 1] S§5 0 2SflS«©/**;W«£&jS"rHT» 
5. 

[019 2] *g«0ff5 lftffM®CFS«<Dttjft« 

[0193] IB 5 1 *Jfi«©3E»«*^-rHT»4. 
[019 4] Sf§5 l %K9ga>X»M«^rBTft«. 

[01 9 5] sis inffi«©fieii^riT»5. 

[019 6] $5 1HJS«0«»«*^TBIT»*. 
[019 7] *58W©*ii^*^**fflbfc**S«S 
*T0-e$>-5„ 

[019 8] *ssw©»B^*;i/©fcfl3W;:*tt*BjK 
SB©#fj££^-r0T&3. 

[019 9] *56.W©«ftA*;U©*ffl«C*^*^ie 
A° ^ - > © @ig £ 0 T $> £ . 

[02 0 0] *JM!©*ft/WK!)«fiIlS«t7D 

[02 0 1] ^ttHOttArt^OgSBJBjftxafca*? 

[0202] wwjJcfco^es^-rsfcJixDsa©*! 
j££^-r0-e&s. 

[02 0 3] «MAgi©M^*ti^*^. 
[02 0 4] J&HOttJfc/X^TO&jfilCtt'rs&A 

[0205] *»wo«a/'?*;i'Tr©|gjEK»"r*ttA 
□©gBBt»j**-r0-e»4. 

[02 0 6] *X9!0M/^j|<T0ft&K:#-9"«&A 
P©EB0!l£jjVr0T£5. 

[02 o 7] *aw©«s/-<*;pT©aAP#ia<o'«a 

«^^*-T0T*^„ 
[02 0 8] *58W©ttii/ , «^T#'J>>U^>*«llB 

[02 0 9] #U£U*>*«Jg©*trS£*««§fe« 
«co^^^cDW«S:^-r0Tab^o 
[02 10] Jfcffitt©aiC«k*B»»£#f *£»«EE 

[02 11] J££S©Mt;:<££fl;W©2&mif#r.fl©->3;x 

[02 12] ttffiffi©2fc«k5*ffi©tt*liSW©>'3;L 

[02 13] VA*SOi^81©«)S5StiT' 

[02 14] VA35ra©«iS*8»:*tt53> H5 



[02 15] VA7J3e©?^ B B B g^^B(C*D^T|Sg|iSe 

[02 16] KpW >«WfM&**rr<5BU^VA#iC 

[02 l 7] misM Att<om'gi&mmw\z&v}&3 
> h^T. h©^!Rfi4Sr*T0TSS. 
[0 2 1 8] «rU^VA*SC©»ii*^ft«Cfi»t4l» 

[02 19] &ffiaE7^;PAO«rttSKWr*HT?» 
£. 

[02 2 0] *%H<Z)$5 2£gtt0g<BftJ|£^£B®*l 
[02 2 1] fg5 2^fc«©BS«;SgfiK:*Stt*3> 

h5x h©n&!|#tt£^-f0-c&&„ 

[0 2 2 2] ?f§5 2 3IJg0iJ©iK B |^*SafC*5^5Pgp 
[02 2 3] ff§5 2£J£0!|<0B&£^£BI;:&l?*ft#> 

[02 2 4] *»W©^5 3HK6««l©^ll^gB©1g 
[02 2 5] H5 3Sat«©*i**8tlC6lt«3> 
[02 2 6] ff! 5 3^&fl<0ft&$^&B£&t?*HSM 
[02 2 7] 15 3HJfi«©i*a«*SfifC*tt*»«) 

[02 2 8] *f6W©^5 4KMff|Ofta«jit8t®I 

$£^T0T&-5<, 
[02 2 9] 4|gffi0g0fta£^&Bfc:&l?-&&ti> 

[02 3 0] Sfl5 4 3IM#|©^ B e B 3l^SB^;::^3tt.^>=l> 
[02 3 1] 15 4^%tt®Bil&;F&Bl;:ftt>T£llfl 
£fc££DYi^lE^©<ifflgft[;#T3^fc£^T0 

[02 3 2] 15 4&ttffl®ttA£jj%gB££i*<&KM 

3^{t£7rcT0T"&<5., 
[02 3 3] *»BJ!©Sg5 5JtiKflC!)ttB£*&Bk:43 

[0234] ms 5nm&i<owigkm7F;mw\z&tt?>vgm 

[02 3 5] 3MB«0*5 6*ttM0ffiA£i*&BCDfl| 

[0236] ^5 6mmm<Dmgi,m7T;%iW\z&rtzzi> . 
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cm 2 3 7) jg5 6Mmm<DmMkm7amm\zjsv2>vgffl 

[02 3 8] Sg5 6|gJfi«0*fl3i*S«lr*^*3> 

atfssMbSjs-rB-e**. 

[02 3 9] #S6W©S6 5 7 ?»&tt®ffiA$3;ga®flt 
fi££^-f0Tifc£. 
[02 4 0] 15 7HJfi«©«ft**S«K4J^*3> 

[02 4 1] fg5 7&llM®*AS*&Blc£tt*NMI 

[0242] ms 7mmm<DWiii 1 %7f;i&w\z&tfz>zi> 

[024 3] #3PJl<DSg 5 8 ItttftlOIRAX^&B®*! 

[0 2 4 4] SB5 8HJfi«o*S3g*8«c^tt*a'> 
h5X h©$:£4#tt£^T0T',fc&o 
[02 4 5] 15 8£ttff®tta&KfiBIC*$»t«Rni 

[0246] $&5 8&mwvmstdtimwiz.&vtzu> 

[02 4 7] *S6W©B5 9 &6&0!|C0ft£i&;K&B®«t 

[12 4 8] ®5 9^Jfi«Oj*fl^S«fc*^4 3> 

[0249] 159 H%W®ttjl&K£ttlC«tt&l£M 

[02 5 0] |g5 9H«S«0*a**SI«fc*ttSa> 

*ff-5g£fb£*T0Tifc£. 
[02 5 1] £5 9HSg^JW^ B 3 B »^gmtCi3^-5 3> 

*t"T * ^{b £ *-f 0 T- & 3 . 
[02 5 2] *»9i©B3 2*Jg01J©^S/^;KO#tt 



[0253] mm\z^jr>o&mmt>zmz j $z>>i&w$:fi 
[0254] *%w<Dm 5 1 mmm(D%.i&m<D®.3,n* 
[0255] f&2Mffim<D£Mm<»&mrt*->twim 
[0256] w,2'%mm<otenmv>9zw^- 

0T'*-5o 

[02 5 7] Ml 6SM©WJO^^->ti 

[0258] sbi ommM<D%Mm\z&vz>m%bm&<n 
9 -"a* 

11.1 5 

1 2-CFffltI 

1 3 ■■■WMMM 
14-*i»f 
16,1 7-^7X11 
18, 1 9— 

2 0, 2 OA, 2 OB-HM >MM^®L 
2 1-F^'f>»*^»--(XU5» h) 

2 2-SSGlRlK 

2 3-H^-r >mm^m (a*) 

3 2-7 Kl/XAX 
33-TFT 

3 4-*3ttK 

3 5-CSt® 

4 1 -7-7. 

4 2-FK> 

4 y- 
immmmm^] 0® 

C*fIE*f*9lB£] 01 7 
[«jE*&] bb 
[ft2El*l«] 
[017] 



HMa*tIE3j 



20A 




if -5 73 



16 



-34 
-39 



0 0 0 0 0 0 0 0 0 0 0 ^ 0 0 0 0 (L_V 2 
0 0 0 0 <^ 0 0 0 0 0 0 0 0 0 0 0 0 
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[09 0] 
390 



C5 



El 



E3 



IS 
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El 




20A 



SI 



200 
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SI 
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[siEM*«a*] 0161 

[016 1] 
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33 
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T 
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[#tt*tIE 5 ] 
[«IE*f&#gl£] 0ffl 
[*liE»*«B«] 016 2 

[016 2] 
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[*IIE***EB*] 016 7 [ffilEftm 
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(72) ft$ill IE 

ff^jii«jnmsm4 ] i^E±/hEa4 3 4Ta i # 
lift J 1 1 4 j /me±/Jn a f 4 t a . i s 
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#^ilimJHiHStt4'IME±/jNBB4"4TS IS 

(72) ^BJ^ ^ 

»^;iim;HlHSrlT4 J ®E±/hBB+4TS IS 
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Jftlft**^ m5;WJfr^:*:ii y 3650SJ6 

(72)5fiW# BBS mm 

»^Ji|«ii|iMTU4 ] ®E±/jNH4'4TS l# 

(72) Wtc mx. 

ff^jiimjii^m4 ) ®E±/jNffl4 , 4Te i# 



(72) mw% IBJUj 

i^ s±a4*5££*ti*i 
(72)^bj^ ea^s nt£ 

#S8SJll»JII«HJ«fI(K±/hE 

*±a*^art 

(72) ^BJ^ #s 

»3S5Ji|»;i|«TH't'BK±/hE 

i^ «±a»s^art 

(72)»BJ# fflft H£ 

#3S5;illR;i|(«T|T*BK±/hE 

m *±a«ic^art 
(72) ft-m m% 

#^JIimJll^rU+®E±/jNE 

. i^ «±ai*^^art 
i# *±a«sc^art 

(72)3fi9i# ill P ^ 

i^ ®±a**5S;£&rt 

<72)5&W# «fi 9 

»3KJIIWUI|«ffir*»IB&±/hE 

i^ *±a&5£#*ti*i 
(72) am mm 

m «±a*sc#?art 

(72)5S9§# SIEE1 X 



I + 4TB l# 



I4>4TB 1* 



I4>4TB 1# 



l<f4TB 1 



lt4Tll 



l*4TB IS 



I+4TB l* 



lt4TSlf 



If 4TB 1 = 



(72) ftBJ^f 



(72) BE* 



(72) fgBJ# 



(72) 589i# 



ut *±a*sc^aw 

EH 4" HIS 

#£Jl|ifJl|^rfJf ME±/hEBf 4 TB 1* 
1^ S±a»iC^ttrt 

mm wz- 

1*3KJl|JIWi|«hlTf BK±/hEf 4 TB 1* 
# #5 

#&JiimJN*&mf IiCl£±/hEBf 4TB IS 
ff*Jl|»Jl|«llTf gCK±*BElf 4T1 IS 

i n . s±a»s:#ttrt 



■ (72) j 

#fcJi|»Ji|«r|Jf KELh'hBBf 4TB IS 

(12) mm «* m 

W^;!im;il*SrfTf jSSK_h/jNEBt"4Te IS 



« §3 ¥11-242225 



(166) 

(72) mm #t£ mm 

»^JH»iHii«m4 , ME±^ffl4 I 4Tg 1* 
»*Ji|JRJil«m+BB±>hffl'1»4TB i # 



w^Jiimjiii»sm4 j j®K±/jNffl+4Ta i# 

(72) 58«# BBffiffi £01 

AWt**^ *5«J»**« S =t650#iti 

»^iii»;ii^m^sE±/hffl4 ] 4T@ i# 

1* tt±S*5££ltrt 



